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PREFACE 

A  framework  analysis  of  the  water  and  related  land  resource 
problems  in  the  Ohio  River  Basin  is  being  made.  The  analysis  is 
intended  to  include  the  combined  interest  of  flood  control,  drainage, 
irrigation,  navigation,  water  supply,  water-quality  control,  recrea¬ 
tion  and  other  beneficial  uses. 

]h  order  to  provide  broad  and  adequate  coverage  of  these  interests, 
the  Ohio  River  Basin  Coordinating  Committee,  which  is  composed  of  repre~ 
sentatives  of  the  several  State  and  Federal  agencies,  including  those 
of  the  Department  of  Agriculture,  will  be  coordinating  the  studies  in 
support  of  the  framework  analysis.  The  Corps  of  Engineers,  Department 
of  the  Army,  one  of  the  participating  agencies  studying  the  Ohio  Basin, 
has  a  leadership  role  for  the  framework  analysis  and  supporting  studies. 
One  of  the  supporting  studies  is  an  economic  base  study  with  projec¬ 
tions  of  economic  activity  that  can  be  translated  into  water  development 
needs.  The  A,  D.  Little  Company  has  developed  projections  of  the 
principal  economic  sectors  of  the  Ohio  Basin. 

This  report  is  the  agricultural  economic  base  study  Tfxith  projec¬ 
tions  Tndiich  represent  an  in-depth  study  of  one  of  the  principal  economic 
sectors  in  the  Basin-agriculture.  This  analysis  was  performed  by  the 
Economic  Research  Service,  U.  S.  Department  of  Agriculture  and  was 
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supported  by  ftinds  transferred  to  the  Economic  Research  Service  from 
the  Corps  of  Hhgineers,  Department  of  the  Army. 

The  analysis  reported  here  is  considered  an  adjunct  and  exten¬ 
sion  of  the  report  prepared  by  the  A.  D.  Little  Company,  "Projective 
Economic  Study  of  the  Ohio  River  Basin,"  published  as  Appendix  B,  Ohio 
River  Basin  Comprehensive  Survey  Report  in  August  1964,  The  analysis 
herein  has  implications  concerning  the  output  and  emploj^ent  data  for 
agriculture  and  related  sectors.  Appendix  B  should  be  evaluated  by 
participating  agencies  in  light  of  the  new  information  provided  herein 
concerning  agriculture.  A  statistical  report  was  prepared  by  the 
Economic  Research  Service  describing  the  present  agricultural  economy 
entitled  "The  Agricultural  Economy  of  the  Ohio  River  Basin"  dated 
March  1964.  Reference  should  be  made  to  that  report  for  current 
production  patterns  and  trends. 

The  projections  herein  are  for  the  years  1980  and  2010— dates 
agreed  to  at  the  outset  of  the  study.  Subsequently,  decisions  were 
made  by  the  Coordinating  Committee  to  develop  information  for  2000  and 
2020.  Only  information  for  1980  and  2010  are  discussed  here  but 
interpolations  of  the  information  will  be  made  for  the  USDA  Appendix 
F.  The  user  of  the  projection  information  should  be  cautioned  that 

the  results  have  a  strict  set  of  assumptions  behind  them.  These 
assumptions  are  discussed  throughout  the  report.  The  projections, 
after  1980  especially,  should  be  considered  as  indicators  of  direc¬ 
tional  change  rather  than  specific  quantitative  estimates  of  land  use 
and  development  needs. 
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SITMMARY 


The  Ohio  River  Basin  covers  parts  of  11  states  and  comprises  a 
significant  portion  of  the  Nation’s  agricultural  production.  The 
Basin  is  particularly  important  in  production  of  feed  grains  and  live¬ 
stock.  Moreover,  agriculture  plays  a  key  role  in  the  general  economy 
of  the  Basin.  This  report  provides  information  on  the  long-term 
outlook  for  output  and  employment  in  agriculture  in  the  Basin.  Such 
information  is  intended  to  be  used  in  the  comprehensive  plan  for 
development  of  the  Basin's  water  resources.  The  projection  model  used 
in  this  study  will  be  useful  in  developing  estimates  of  the  potential 
for  the  improved  management  of  water  resources,  including  drainage, 
flood  control  and  irrigation. 

The  analysis  began  with  a  study  of  national  production  require¬ 
ments  for  farm  products  in  1980  and  2010  based  on  expected  population 
increases.  An  interregional  analysis  of  the  agricultural  production 
expected  from  the  Ohio  Basin  was  based  on  historical  trends  and  advice 
of  commodity  outlook  specialists.  Yields  and  production  costs  for  the 
major  crops  were  estimated  for  the  projection  years  by  ERS  in  coopera¬ 
tion  with  the  Ohio  Agricultural  Experiment  Station.  E:^ected  changes 
in  agricultural  technology  were  projected.  A  computer  programming 
model  was  used  to  identify  the  patterns  of  land  use  that  farmers  in 
the  Basin  and  its  sub-areas  would  likely  follow  in  producing  the  Basin' 
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crops  and  pasture  under  continued  efficient  farm  resource  organization. 
Allowance  made  for  reduction  in  the  agricultural  land  resource 
base  by  urban  developments  expected  to  accompany  the  projected 
increases  in  population. 

Livestock  feeding  efficiencies  were  projected  to  improve  by  10 
percent  from  current  levels  to  1980,  with  similar  increases  to  2010. 
Production  of  all  classes  of  livestock  and  livestock  products  are 
expected  to  rise  in  both  1980  and  2010. 

The  results  of  the  projection  procedures  indicate  that  produc¬ 
tion  requirements  in  1980  can  be  met  from  a  smaller  acreage  of  cropland 
and  pasture  land  than  is  currently  in  production.  About  8.5  million 
acres  of  such  land  are  now  idle,  and  in  1980,  idle  land  is  projected 
to  increase  to  about  13  million.  2010,  however,  practically  all 
the  idle  land  will  be  back  in  production,  with  only  about  1.6  million 
acres  idle. 

The  projections  of  agricultural  activity  have  implications  for 
water  resource  development.  A  scarcity  of  land  resources  is  projected 
for  the  long  run,  making  improvements  of  the  resource  base  (e.g. , 
drainage,  irrigation,  or  flood  protection)  look  more  attractive. 
Considerable  xirater  resource  development  for  agricultural  purposes  is 
expected  to  be  economic  by  1980  and  may  be  imperative  after  that  date, 
especially  if  the  Nation's  agricultural  production  requirements  increase 
as  expected. 

Current  studies  of  irrigation  and  drainage  potential  among  sub¬ 
basins  and.  livestock  production  associated  with  the  cropping  patterns 
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found  in  this  analysis  will  be  reported  at  a  later  date  and  distributed 
as  addenda  to  this  document. 

Estimates  of  farm  production  and  trends  in  farm  numbers  and  si zes 
provided  a  basis  for  estimating  agricultural  employment  and  farm 
population.  Labor  requirements  for  production  were  based  on  projec¬ 
tions  of  output  per  man-hour  and  number  of  man-hours  worked  per  year 
developed  by  the  Water  Resources  Council.  Labor  requirements,  and 
hence,  farm  employment  are  expected  to  decrease  at  least  through  2010, 
despite  significant  increases  in  farm  production.  Farm  population  also 
will  decline  as  a  result  of  lower  farm  employment  and  smaller  size  of 
farm  families. 
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AGRICULTURAL  ACTIVITY  IN  THE  OHIO  RIVER  BASIN. 


1980  and  2010;  A  PROJECTIVE  STUDY  l/ 


li'ITRODUCTIOH 


This  report  suiranarizes  the  results  of  a  study  on  the  long-term 
agricultural  outlook  of  the  Ohio  River  Basin.  The  kinds  and  quan¬ 
tities  of  agricultural  products  likely  to  be  produced  in  the  Basin  are 
projected.  In  addition,  rural  farm  population  numbers  and  rural  farm 
employment  are  estimated.  The  purpose  of  this  report  is  to  provide 
supplementary  information  to  be  utilized  in  the  comprehensive  plan  for 
the  development  of  the  water  resources  of  the  Ohio  River  Basin.  The 
plan  is  intended  to  include  the  combined  interest  of  flood  control, 
drainage,  navigation,  irrigation,  water  supply,  water-quality  control, 
recreation  and  other  beneficial  uses. 

The  comprehensive  plan  for  the  development  and  use  of  an  area’s 
water  resources  requires  information  of  many  types.  Among  these  are 

^ This  report  was  prepared  by  Melvin  L.  Cotner,  Leader,  North 

Central  Resource  Group,  Natural  Resource  Economics  Division,  Economic 
Research  Service,  USDA.  Principal  contributions  in  the  analysis  of  data 
uere  made  by  17.  H,  Heneberry,  John  Fritschen,  Vernon  McKee,  Dallas  Lea, 
John  Hostetler,  Ruane  Dunlap  and  IJaldon  Miller,  all  from  ERS.  The  assis¬ 
tance  of  A.  Green,  Deputy  Director  of  the  Natural  Resource  Economics 
Division,  in  staffing  and  funding  the  study  is  acknowledged.  Special 
thanks  is  extended  to  Pat  Burst  and  Marie  Quance  for  their  reproduction 
of  the  report.  Appreciation  also  is  extended  to  those  members  of  the 
Soil  Conservation  Service,  Fox-est  Service  and  the  Coips  of  Engineers 
Xi7ho  reviewed  an  earlier  di'aft. 
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studies  of  population  concentrations  and  the  requirements  for  domestic 
water  and  mter-quality  control  measures.  Another  concerns  the  con¬ 
centration  of  industry  with  high  water  requirements  of  contributions 
to  pollution.  V/ater  may  not  be  available  in  sufficient  quantities  and 
qualities  to  provide  for  all  of  the  beneficial  uses.  Resource  develop¬ 
ment  may  be  required  to  provide  for  water  supply  and  quality  in  these 
instances.  Even  then,  all  of  the  uses  may  not  be  satisfied. 

Individual  studies  of  each  beneficial  use  are  necessary  to  determine 
the  gains  or  losses  incurred  if  a  particular  use  is  satisfied  or 
restrained. 


1 


•  ' eeniob ■ 'I o‘l  :i>  brin  cn'>x-a;-»;iJ'.-,-';iioo  no.r.'*rIuqoq.‘io.  roib^jR. 

-:vo^  o/fi  Biti:'’'.  xo:>  ledJorrA:  .in'iuBF^n  lc'^^nor,  rrcjjp- bas 

criox to‘ sJx'C: ix-iiurjai  rigiii  :ij’i:w.. '^jra aobrt.'.  *10  aoi wnJrts?. 

b-'  r  r.-jrs'ij'rrciJp  Jr^forriiT'.  nr  t  J.dxJ  rr-vt.  9d  jon  no'c  .naxc-r'lL^^:  od 

-o  'lov'  .b  oriJ.  “la  IX<i;  'xo.*i.  rbf.vi'v^,  sex'* 

aevAi'’  oriK  'i9tx*..;.'3ol.,:ob.L-)^<-vrf.-.  o.-^  bon:;j;.  .x  J'd.\^r.n  ."ffen 

.  od  ion.  •'{f  :u  ues:;  •’rii  /I.'.i,  ,n^;{j  nwS  .Rao.tfciR.i: 

Oiti.i.XsdJ .jb  O.J  \;if^7ip.r,'j-ya  B'r;  '•'bu  iGip.c'iBa'S'd •..!'?.i-,p  'io.  Boxbtxin  lojoxvxbfil,. 

• .  j 

n.”:  ’iGXavro'ir. '  ■  .•■  ;.  bo.ni; -.  orix  •  b.-ccoI  •no  BnivVt 

.ban!  t:n.->r.3n 


I 


I 


METHODOLOGY 


The  future  agricultural  use  of  the  land  and  water  resource  in  the 
Ohio  River  Basin  depends  importantly  on  the  kinds  of  food  and  fibre 
products  consumers  will  demand  in  the  future,  Ohio  River  Basin 
farmers  serve  both  national  and  foreign  markets.  The  amount  and  kind 
of  agricultural  production  forthcoming  from  the  Basin  also  depends 
heavily  upon  the  future  productivity  of  the  agricultural  land  base, 

Ohio  River  Basin  farmers  must  compete  with  other  basins  and  regions 
in  the  production  of  agricultural  commodities.  Several  nonagricul- 
tural  uses  of  land,  such  as  urban,  recreation  and  highway  development 
also  have  a  bearing  on  land  available  for  agriculture.  The  general 
methodological  approach  used  represents  an  attempt  to  take  these 
major  forces  into  account. 

Projection  Technique 

The  principal  tool  for  projecting  future  land  use  is  the  economic 
budgeting  model.  Simply,  the  economic  budgeting  model  simulates 
fanners’  decisions  with  respect  to  land  use  when  confronted  x^rith  an 
expected  consumer  demand  for  food  and  fibre.  The  logic  of  the  economic 
budgeting  model  is  that  resource  owners  tend  to  organize  these  resources 
to  maximize  profits  and  minimize  costs  of  production.  The  model  is 
modified  to  reflect  decisions  of  resource  owners  that  are  not  wholly 
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profit  oriented  or  are  made  because  of  certain  unavoidable  constraints 
in  the  use  of  their  resources. 

To  utilize  the  model,  the  demand  or  requirements  for  food  and 
fibre  must  be  knovm  for  the  region  or  basin  to  be  analyzed.  This 
includes  domestic  and  foreign  demands  as  well  as  livestock  requirements 
for  feed  grains.  The  acreage  of  the  various  kinds  and  qualities  of 
soils  in  the  agricultural  land  base  must  be  available.  For  each  soil 
group,  projected  yield  for  the  potential  crops  and  the  costs  of  pro¬ 
duction  must  be  developed.  The  projected  yields  must  reflect  the 
expected  adoption  of  existing  and  new  technology.  Production  costs 
must  reflect  the  technological  changes  in  production  techniques  and 
account  for  possible  substitution  of  one  input  for  another.  The 
operation  of  the  budgeting  model  involves  the  selection  of  those 
cropping  patterns,  among  all  of  the  alternative  cropping  possibil¬ 
ities,  that  Trjill  maximize  economic  gain  within  the  constraints 
likely  to  confront  farmers. 

In  the  application  of  these  procedures  several  analytical 
techniques  are  used— many  of  which  require  the  use  of  a  computer. 
"Linear  programming"  is  the  computer  counterpart  of  the  economic 
budgeting  model.  The  economic  budgeting  model  can  be  set  up  two  ways 
on  the  computer.  One  is  to  maximize  profits  from  a  given  set  of 
resources  with  the  assumption  that  there  is  unlimited  demand  for  food 
and  fibre.  The  second  is  to  start  with  a  given  demand  or  requirement 
for  food  and  fibre  and  budget  the  most  profitable  and  efficient  way  of 
producing  this  product.  The  second  approach  is  used  and  is  called  the 
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"minimum  cost"  economic  budgeting  model.  By  starting  with  a  given 
level  of  demand  for  food  and  fibre,  we  can  be  assured  that  production 
in  the  Nation,  region  and  sub-basins  will  be  consistent  with  the 
national  demand.  In  using  the  minimum-cost  approach  in  projecting 
land  use,  it  is  necessary  to  determine  the  likely  effective  demand 
for  food  and  fibre  on  a  national  and  regional  basis. 

Details  of  this  methodological  approach  will  be  presented  in  sub¬ 
sequent  sections  of  this  report. 

General  Assumptions 

The  general  economy  of  the  United  States  is  assumed  to  prosper 
during  the  period  to  be  projected.  There  is  expected  to  be  "a  high 
level  of  national  employment  and  activity,  no  major  depressions  or 
wars,  and  a  continuation  of  the  current  relative  needs  of  the 
civilian  economy  and  the  national  defense,"  ^  Disposable  income  is 
expected  to  increase  mth  continued  strong  demand  for  agricultural 
products.  Increased  food  consumption  per  person  is  not  e:jq)ected  but 
fihangps  in  the  combination  of  food  items  demanded  are  expected. 
Population  increases  mil  provide  the  major  change  in  total  food  and 
fibre  requirements.  Ho  major  shortages  of  production  inputs  are 
assumed. 

The  population  assumptions  for  the  Nation  and  Basin  area  are  the 
same  as  those  used  in  the  economic  base  study  published  as  Appendix 

^ See  the  report,  "Projective  Economic  Study  of  the  Ohio  River 
Basin,"  Ohio  River  Basin  Comprehensive  Survey,  A.  D.  Little  Company, 
August  1964,  p.  127. 
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B.  (Table  1). 

These  are  the  series  III 

Census 

Bureau 

popula- 

tion  assumptions. 

Table  1.  Current 
Basin 

and  Projected  Population, 

U.  S.  and  Ohio 

River 

Total 

Population 

Urban 

Population 

~193o 

1980  2010 

15^0 

1980 

2010 

of  Persons - 

United  States 

178.5 

244.8  378.2  124.7 

188.5 

316.2 

Ohio  River  Basin 

19.0 

23.1  31.6 

11.0 

14.8 

23.0 

Projections  of  econopiic  activity  are  contingent  on  the  attendant 
assumptions.  If  the  assumptions  hold  valid,  the  results  of  this 
analysis  should  be  good  indicators  of  the  likely  production  patterns. 

Plan  of  Report 

The  plan  for  this  report  is  to  first  describe  the  objective  and 
scope  of  the  study,  then  describe  the  major  physical  characteristics 
and  land-use  trends  that  are  relevant  to  the  agricultural  economy  of 
the  Ohio  River  Basin.  Folloxjing  this  section,  the  general  procedure 
and  methodological  approach  to  the  agricultural  economic  base  study 
will  be  presented.  Subsequent  chapters  will  present  results  from  the 

major  steps  in  the  analysis.  Assumptions  and  limitations  xn.ll  be 
discussed  in  each  chapter  xjhere  relevant. 
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Specific  Objective 

The  primary  objective  of  this  study  is  to  identify  the  pattern  of 
land  use  that  farmers  in  the  Basin  likely  will  use  to  satisfy  future 
agricultural  production  requirements,  A  second  objective  is  to  develop 
a  projection  model  that  viill  permit  analyses  of  the  effect  of  agricul¬ 
tural  water  resource  management  measures.  Other  objectives  include 
the  development  of  rural  farm  population  and  employment  estimates  for 
the  sub-basins  in  the  study  area. 
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CHARACTERISTICS  OF  THE  BASIN 


The  Ohio  River  Basin  is  described  in  other  reports  and  appendices 
in  the  comprehensive  study.  Only  those  characteristics  pertinent  to 
the  agricultural  development  of  the  Basin  are  discussed  here.  The  sub 
basin  definition  used  in  this  study  is  identical  with  that  used  in 
Appendix  B  of  the  Ohio  Basin  Comprehensive  Survey  Report  except  that 
Cattaraugus  and  Chautauqua  counties  of  New  York  State  are  added  to  the 
Allegheny  Sub-basin.  For  purposes  of  the  economic  base  studies,  the 
Basin  and  sub-basins  have  been  identified  in  terms  of  counties  (See 
Figure  1). 


General  Climate 

The  Basin  lies  wholly  within  the  humid  eastern  United  States  and 
is  considered  to  have  a  climatological  water  surplus.  The  weather 
systems  usually  pass  from  west  to  east;  however,  the  area  also  receives 
masses  of  cold  polar  air  from  the  north  and  iTarm  tropical  air  from  the 
south.  Either  type  might  move  in  at  any  time  of  the  year  with  the 
accompanying  affects  of  chilling  or  warming*  ^ring  and  summer  thunder 
storms  X'jith  intense  rains  of  short  duration  are  common*  The  variance 
in  temperature  and  precipitation  from  year  to  year  and  among  sub-areas 
of  the  Basin  has  a  significant  affect  on  agricultural  production. 

Summer  temperatures  vaiy  from  the  northeast  to  the  southwest  part 

of  the  Basin  and  are  associated  with  changes  in  elevation.  The  average 
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July  temperature  is  75°  F*  I'Jinters  are  fairly  cold  with  an  annual 

average  of  several  days  of  sub-zero  weather,  llinimum  recorded  tempera¬ 
tures  have  been  near  30°  below  zero.  The  annual  variation  in  temperature 
for  nine  locations  spaced  throughout  the  Basin  is  shown  in  Figure  2. 
Overall,  the  Ohio  Basin  exhibits  a  degree  of  homogeneity  in  climate, 
hovjever,  extremes  are  common  mth  very  hot  and  sub-zero  temperatures 
sometimes  occurring  in  the  same  year.  Also,  severe  droughts  and  floods 
have  occurred  in  the  same  12-month  period,  having  a  diverse  influence 
on  agricultural  production. 

The  future  need  for  and  value  of  additional  water  in  agriculture 
is  of  primary  interest  as  one  of  the  many  alternative  uses  to  Joe 
appraised.  Rural  farm  population  numbers  can  be  translated  into 
domestic  viater  requirements,  livestock  numbers  implicit  in  the  cropping 
and  livestock  production  patterns  in  the  Basin  can  be  translated  into 
livestock  irater  requirements.  Studies  are  underxr/ay  to  determine  the 
need  for  irrigation  and  drainage  in  the  Basin. 

Frost  Periods 

Last  killing  frosts  occur  on  the  average  from  April  10  in  the 
southern-most  part  of  the  Cumberland  Basin  in  Tennessee  to  May  3^  in 
the  headwaters  of  the  Allegheny  River — the  most  northerly  part.  Con¬ 
versely,  first  frosts  occur’  on  the  average  from  September  30  in  the 
Allegheny  Basin  to  October  20  in  the  Cumberland  Basin.  Killing  frost 
has  occurred  as  late  as  May  1  at  Clarksville,  Tennessee,  and  June  12 
at  Franklin,  Pennsylvania,  and  as  early  as  August  13  at  Franklin 
and  October  2  at  Clar-ksvine.  Late  killing  frosts  constitute  a 

^Ibid .  ,  p.  6. 
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particular  hazard  to  the  production  of  row  crops  and  to  early  blooming 
fruit  trees  in  the  Ohio  Basin.  The  average  growing  season  varies 
from  120  days  in  the  northeast  part  of  the  Basin  to  200  days  in  the 
southern  part  (Figure  3)*  longer  growing  season  and  warmer 

temperature  allows  production  of  cotton  and  tobacco  in  the  southern 
portion  of  the  Basin. 


Precipitation 

Annual  precipitation  including  snowfall  varies  considerably  as 
to  location  and  also  from  year  to  year  (Figures  4  and  5)*  Total 
precipitation  increases  from  north  to  south  with  the  average  annual 
for  the  entire  Basin  being  44,8  inches.  It  varies  from  3^  inches 
along  the  northern  divide  to  52  inches  in  the  southx^est  section  on 
to  ^6  inches  in  the  southeast  section.  It  may  reach  as  high  as  80 
inches  in  the  isolated  points  of  higher  elevation  in  the  Allegheny 
Mountains. 

Greatest  average  monthly  precipitation  occurs  in  June  or  July 
and  minimuiTi  in  October  with  some  minor  modifications  due  to  eleva¬ 
tion  and  location  (Figure  2).  Precipitation  is  generally  sufficient 
for  agricultural  uses  and  for  domestic  water  supplies.  However,  due 
to  poor  rainfall  distribution  at  intervals,  reduction  of  soil 
moisture  to  the  wilting  point  of  vegetation  does  occur  occasionally. 
Major  droughts  also  cause  domestic  water  shortages,  primarily  in 
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Droughts  are  usually  spotty  or  local  in  nature  and  crops  are 
seldom  a  total  loss  but  economic  loss  due  to  reduction  in  agriculoural 
yield  is  common.  The  peak  supplementary  irrigation  demand  normally 
occurs  from  July  1  to  August  15.  The  frequency  of  major  widespread 
droughts  in  the  Ohio  Basin  is  once  every  6  to  7  years. 

Floods 

The  occurrence  of  floods  in  the  Ohio  Basin  varies  from  one  paxt 
to  another  and  seldom  cover  the  entire  Basin  during  the  same  climatic 
period.  Hoxirever,  X’lidespread  flooding  due  to  frontal- type  storms  with 
prolonged  rainfall  have  occurred.  Historically,  in  the  Ohio  Basin 
this  type  of  flood  has  usually  occurred  during  the  winter  months— 
before  the  grox^ring  season.  Nevertheless,  they  inundate  large  acreages 
of  farmland  on  the  main  stem  and  larger  tributaries,  causing  consider¬ 
able  agricultural  damage. 

Local  thunderstorms  Xfiith  heax/y  rains  of  short  duration  usually 
occur  during  the  spring  and  summer.  These  may  cause  flash  fl.ooding 
on  small  streams  and  result  in  damage  to  crops,  pasture,  and  ouher 
agricultural  property.  The  Ohio  Basin  averages  3^  ^0  days  annu¬ 

ally  with  thunderstorms,  only  a  fox'/  being  severe. 

Snox-tfalls  may  be  heavy  but  are  usually  followed  by  thawing 
periods  and.  there  is  no  large-scale  melting  in  the  spring  of  a 
seasonally  accumulated  snoxjpack,  Hoxjever ,  heax/y  rains  falling  on 
snoxi:  have  caused  floods  in  the  Basin. 
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Pattern  of  Drainage 

The  streams  in  the  Ohio  Basin  with  the  exception  of  those  in  the 
gfLaciated  areas  are  essentially  remnants  of  a  stream  pattern  formed 
on  an  ancestral  eroded  plain,  which  sloped  to  the  north  and  west. 

The  present  incised  stream  pattern  in  most  areas  still  exhibits  the 
general  meandering  of  these  former  mature  streams  although  slopes  are 
steeper. 

The  main  stem  of  the  Ohio  is  formed  by  the  junction  of  the 
Allegheny  and  ITonongahela  rivers  at  Pittsburgh  and  then  flows  in  a 
general  southwesterly  direction  for  981  miles  to  Cairo,  Illinois,  xijhere 
it  empties  into  the  Mississippi  River.  Major  tributaries  entering 
from  the  north  are  the  Beaver,  Muskingum,  Hocking,  Scioto,  Little 
Miami,  Miami,  and  V/abash  rivers.  The  larger  streams  entering  from 
the  more  mountainous  area  on  the  south  side  are  the  Little  Kanawha, 

Kanawha,  Guyandotte,  Tvjolvepole,  Big  Sandy,  Little  Sandy,  Licking, 
Kentucky,  Salt,  Green,  Cumberland  and  Tennessee  rivers. 

The  drainage  area  at  Pittsburgh  is  19,000  square  miles.  At 
the  mouth  of  the  Kanawha  River,  266  miles  downstream,  the  drainage 
area  is  52,760  square  miles  including  the  12,200  square  miles  in 
the  Kanawha  Basin.  At  Cincinnati  the  drainage  area  is  76,580  square 
miles  including  the  3,670  square  miles  in  the  Licking  River  Basin 
(Ky.)  which  joins  the  Ohio  at  that  point.  The  drainage  area  at 

Louisville  is  91,170  square  miles  and  at  Evansville,  upstream  of 
the  Wabash,  it  is  107,000  square  miles.  The  Wabash  contributes  an 
Additionnl  square  miles,  the  Cumberland — 17,920  and  the 
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Tennessee — 40,190,  uhich  together  with  the  smaller  tributaries  and 
direct  drainage  to  the  Ohio  results  in  the  203,940  square  mile 

drainage  -rea  at  tho  mouth.  The  Tennessee  River  Basin,  however,  is 
omitted  from  this  report. 

Streams  in  the  Ohio  Basin  vary  from  very  steep  mountain  sLre.ntnr 
with  cascades  and  rapids  to  very  sluggish  meandering  well-graded 
slough  and  marsh-like  areas.  ]h  general,  the  streams  are  con¬ 
siderably  steeper  in  the  headwaters  and  become  relatively  flat  near 
the  mouth.  Hoxijever,  glaciation  north  of  the  main  stem  created 
variations  in  this  condition  in  some  locations.  In  the  glaciated 
areas  of  Indiana,  remnants  of  marshes  and  bogs  have  resulted  in 
the  upstream  areas  being  relatively  flat  and  sluggish  and  the  inter¬ 
mediate  reach  being  the  steepest. 

Geology 

The  geolo^r  of  the  Basin  consists  of  three  broad  p2iysiographic 
regions.  The  eastern  part  of  the  Basin  lies  on  the  Allegheny  and 
Cumberland  Plateau.  The  bedrock,  of  the  carboniferous  age,  is 
generally  level  but  locally  is  strongly  folded  and  faulted  such  as 
the  Allegheny  and  Cumberland  Mountain  ranges.  The  topograpliy  is 
rugged.  Valleys  are  narrow;  consequently,  large  areas  of  flat 
tillable  land  do  not  exist.  Opportunities  to  combine  tracts  of  land 

into  larger  farm  units  are  limited. 

The  central  and  lower  part  of  the  Ohio  Basin  lies  within  the 
jirhoi' I I (■'iv  Plntoou  called  Interior  Lowlands).  The  i^odiock 
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is  largely  Palezoic  in  age.  The  bedrock  is  generally  level  to  gently 
dipping.  The  attitude  of  the  bedrock  is  controlled  broadly  by 
three  major  regional  bedrock  structures:  (1)  The  Illinois  -  xirestem 
Kentucky  Basin,  (2)  The  Cincinnati  Arch,  and  (3)  The  Nashville  Dome. 
The  soils  are  chiefly  made  up  of  limestones,  supporting  areas  such 
as  the  Bluegrass  region  of  Kentucky,  khile  the  region  is  primarily 
farmland,  the  lands  are  not  as  productive  as  other  areas  in  the 
Midwest. 

The  Till  Plains  north  of  the  Ohio  River  has  bedrock  similar  to 
Interior  Low  Plateau.  But  this  area  has  been  covered  with  glaciers 
during  the  Pleistocene  age  leaving  deposits  of  unconsolidated 
material  called  drift  or  till.  The  drift  ranges  in  thickness  from 
a  few  feet  to  several  hundred  feet.  The  level  to  rolling  glaciated 
areas  in  this  region  represent  some  of  the  most  productive  land  in 
the  region  and  nation.—^ 

More  detail  on  topography  and  soils  is  presented  in  the  follow¬ 
ing  section  on  Land  Resource  Areas. 

Land  Resource  Areas 

Land  Resource  Areas  are  large,  broad  regions  with  general 
similarity  of  climate,  topography,  geology,  soil,  vegetation,  and 
agricultural  development.  The  Ohio  River  Basin  contains  various 
parts  of  l6  Land  Resource  Areas,  with  a  few  lying  completely  withzn 


H 


For  a  discussion  of  the  geology  of  the  area,  see  Lobeck,  A 


K. 


'3eomorpholo,y^,^,  HcGraw  Hill  Book  Company,  Inc.,  Mew  York,  pp.  526-2/. 
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the  Basin  (Figure  6).  Contrasts  between  Land  Resource  Areas  are 
usually  rather  sharp  and  in  some  instances  very  abrupt.  Furthermore, 
it  might  be  pointed  out  that  there  is  virtually  no  correlation 
between  Land  Resource  Areas  and  sub-basins.  Their  boundary  lines 
usually  overlap. 

Significant  characteristics  pertaining  to  size,  topography,  soils, 
land  use  and  major  crops  in  each  Land  Resource  Area  are  summarized  in 
Table  2.  For  purposes  of  the  analysis.  Land  Resource  Areas  with 
insignificant  acreages  in  the  Basin  have  been  combined  T>dth  adjacent 
LRA's. 


Soils 

The  sub-basins  in  the  northwest  part  of  the  Ohio  region  have  a 
slightly  higher  concentration  of  more  productive  soils  (Figures  7  and 
8).  The  hfebash  and  iihite  sub-basins  especially  are  composed  mainly 
of  land  capability  Class  I,  II,  III  and  IV  soils.  Land  capability 
classes  refer  to  the  management  requirements  to  maintain  and  use  a 
particular  soil.  Limitations  in  use  become  progressively  greater 
from  Class  I  to  Class  VIII.  Class  I  through  IV  soils  are  the  more 
productive  soils  with  fewer  conservation  pi'oblems.  Class  V  through 
VUI  soils  usually  are  shallow,  unproductive  soils  with  steep  slopes. 
Lands  used  for  crop  production  predominantly  are  in  the  Class  I 
through  IV  class.  Pasture  lands  frequently  contain  large  portions  of 
Class  V  through  VUI  soils.  However,  since  considerable  pastureland 
is  in  the  imu-o  pix’diieti vo  elnss  that  could  be  cropped,  the  potentjal 
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Table  2.  Sijnifioant  lharaoteristics  of  Land  Resource  .reas,  A;;rLcultural 
L;ind,  Ohio  River  Basin 
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Table  2.  Significant  Characteristics  of  Land  Resource  Areas, 
Agricultural  Land,  Ohio  River  Basin  (CONT.) 
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■9  Class  I-IV  Land  dD  Class  V-VIII  Land 

-^Sub-basin  definition  identical  with  that  used  in  Appendix  B  of  the  Ohio 
River  Basin  Comprehensive  Survey  report  except  that  Cattaraugus  and 
Chautaugus  counties  of  New  York  State  are  added  to  the  Allegheny 
Sub-basin. 

Source;  National  Inventory  of  Conservation  Needs,  USDA 


FIGURE  7,  DISTRIBUTION  OF  LANDS  USED  AS  CROPLAND  BY  MAJOR  SOIL  CLASS 
AND  SUB-BASIN,  OHIO  RIVER  BASIN,  1958 
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Ohio  Sub-basin  _!/ 

A.  Allegheny 

B.  Monogahela 

C.  Pittsburgh  SMSA 

D.  Beaver 

I-..  Upper  Ohio 

F.  Muskingum 

G.  Kanawha  -  Litt'c  K-mawha 

H.  Ohio  -  Huntington 

I .  Scioto 

J.  Guvam'ot  -  Big  Sanc'y 

Little  bandy 

K.  Ohio  -  Cin'innati 

L.  Little  Mi ami  -  Mi  ami 

M.  T.isking  -  K-^nta -  Salt 

N .  Ohio  -  Lou  i. r, v i  ’  1. ... 

O.  Lower  Ohio  -  >/an;  '’i  1. 1  e 

P.  Green 
).  'Phite 
k.  VJabash 

S.  Cumberland 


Percent 


0  SO  40  60  80  100 

1 - 1 - 1 - 1 - 1  I 


■■  Cla.s.s  I-IV  Land  (ZZl  C.as.;  V-VITI  Land 

1  / 

~  Sub-basin  definition  identical  v.'ith  that  used  in  Apnendix  B  of  the 
Ohio  River  Basin  Comni-ehensive  Survey  reoort  e:;cee.t  that  Cattaraugus 
.?nd  Chautaugua  counties  of  New  York  .itat.'  .nre  added  to  the  Alleghenv 
Sub-basin. 

Source:  National  Inventory  of  Conservation  Needs,  USDA 


FIGURE  8.  DISTRIBUTION  OF  LANDS  USED  AS  PASTUREL/XND  BY  MAJOR  SOIL 
CIj\SS  AND  SUB-BASIN,  OHIO  RIVER  BASIN,  1958 
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exists  for  pastureland  conversion  to  crop  uses  if  the  demand  for 
agricultural  products  is  sufficient.  The  more  productive  pastureland 
soils  often  are  inaccessible  and  in  small  geographic  locptions.  Con¬ 
sequently,  the  costs  for  bringing  these  lands  into  crop  production 
would  be  increased. 

Major  Land  Use 

Slightly  over  half  of  the  rural  land  in  the  Ohio  River  Basin  in 
private  ownership  is  in  crop  and  pasture  use  (Table  3)»  About  foi-ty 
percent  is  in  forest  use.  Other  land  X'jhich  includes  farmsteads, 
farm  roads,  levees  and  swamps  involves  less  than  a  tenth  of  the  area. 
Urban  land  ownership,  public  roads  and  other  public  land  ownerships 
are  excluded  from  these  statistics. 

Sub-basins  south  and  east  of  the  Ohio  River  have  higher  propor¬ 
tions  of  their  land  in  the  forest  and  pasture  categories.  Sub-basins 
such  as  the  Uabash  and  Scioto  have  relatively  large  amounts  of 
cropland. 

As  indicated  previously,  soils,  topography  and  climate  influence 
the  major  land-use  patterns.  These  factors  can  be  expected  to  have 
a  significant  effect  on  future  land-use  patterns  as  well. 

For  a  more  detailed  report  on  current  land-use,  production  and 
cropping  patterns  refer  to  a  previous  repoi*t  on  this  Basin  by  this 
agency.-/ 

-^Lea,  Dallas  and  Russell,  J.  R. ,  "The  Agricultural  Economy  of 
the  Ohio  River  Bas.-in,  "  Resource  Development  Economics  Division,  EliS, 
IT? DA,  March 
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Table  3.  Distribution  cf  Land  Use,  by  States  and  Sub-basins,  Ohio  River  Bas 
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Table  3»  Distribution  of  Land  Use,  by  States  and  Sub-basins,  Ohio  River  Basin,  1958  (CONT. ) 
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BASIN  AGRICULTURAL  PRODUCTION  POTENTIAL 


The  purpose  of  this  part  of  the  report  is  to  indicate  the  supply 
potential  of  the  agricultural  resources  in  the  Basin  to  produce  the 
expected  demand  for  food  and  fibre.  The  important  variables  in  the 
analysis  of  the  agricultural  supply  potential  are:  (1)  crop  and 
forage  production  technology,  (2)  nonagricultural  uses  of  agricultural 
land,  and  (3)  the  relative  costs  of  producing  agriciatural  products 
in  the  Land  Resource  Areas  and  sub-basins.  Information  relevant  to 
these  variables  in  the  Ohio  study  are  discussed  in  the  following 
paragraphs . 

Crop  and  Forage  Production  Technology 
A  contract  iras  entered  into  with  the  Ohio  Agricultural  Experiment 
Station  to  analyze  the  prospective  changes  in  crop  and  livestock  pro¬ 
duction  technoloQT  and  to  estimate  the  yield  level  for  the  various 
crops  on  the  major  soils  in  the  Basin,  The  following  paragraphs 
through  page  2?  represent  a  summary  of  the  informal  report  prepared 
by  the  Ohio  Station.—^ 

General  Crop  Production  Limitations 

1,  Available  energy  from  the  sun  is  the  ultimate  limitation  on  the 
yield  of  green  plants;  they  cannot  build  more  calories  than  the 

i/ Willard,  C.  J. ,  "Projected  Crop  and  Pasture  Yields,  Associated 
Fertilizer  Use  and  Feeding  Efficiencies,  Ohio  River  Basin,  1960-2010,"^ 

200  pages,  unpublished  report  of  the  Ohio  Agricultural  Experiment  Station. 
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sun  delivers.  Crop  production  per  acre  in  the  humid  area  of  the 
U.  S.  may  be  reaching  this  limitation.  Yield  is  the  difference 
between  photosynthesis  and  respiration  and  either  may  limit  yield 
levels . 

2. .  Plant  nutrients  are  the  limiting  factors  under  human  control. 

Obviously,  any  future  increase  in  yield  will  come  from  furnishing 
more  fertilizers  to  our  crops.  Level  of  nitrogen,  phosphorus, 
potash  and  lime  application  ^nll  limit  crop  and  pasture  production. 

3.  The  physical  nature  of  the  soil  will  affect  future  yields.  The 
physical  condition  of  the  soil  often  can  be  improved.  Produc¬ 
tion  on  eroded,  stony  and  shallow  sods  will  be  limited.  Like¬ 
wise,  soils  with  low  water-holding  capacity  or  low  infiltration 
rates  xiill  influence  yield  levels. 

4.  Drouth  represents  a  limitation  on  crop  yields.  Much  can  be  done 
to  conserve  the  water  falling  on  the  soil  and  conversely  get  rid 
o'f  water  before  it  harms  yields.  Irrigation  and  drainage 
depend  upon  the  availability  of  water  and  adequate  drainage 
outlets. 

5.  Almost  every  crop  grown  in  the  Ohio  River  Basin  is  being  improved 
by  breeding  and  this  t-iill  continue  for  the  foreseeable  future. 
Improvements  in  insect  and  disease  resistance  can  be  expected. 
Gains  from  better  varieties  likely  will  be  second  only  to  those 


from  fertilizer. 
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Com.  Large  advances  in  com  production  per  acre  have  been 
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recorded  in  the  last  three  decades,  hybrid  seed,  heavy  nitrogen 
application,  thicker  planting  and  improved  cultural  practices  have 
contributed  to  the  yield  increase.  Yields  xri.ll  improve.  The  question 
concerns  xjhether  they  will  improve  as  fast  as  in  previous  decades. 
Yields  xri.ll  be  increased  through  — 

a)  improved  hybrids  for  yield  characteristics, 

b)  improved  disease  and  insect  resistance, 

c)  improved  resistance  to  lodging  (especially  with  high 

plant  populations ) ,  and 

d)  improved  grain  to  stalk  ratios  (shorter  stalks). 

Regression  analyses  indicate  that  the  current  average  annual  tech¬ 
nology  increase  is  slightly  less  than  one  bushel  per  acre  per  year 
for  the  soils  now  being  used  to  produce  corn.  This  rate  was  assumed 
to  continue  until  1980»  then  decline  to  about  two  thirds  of  a  bushel 
for  the  rest  of  the  production  period.  Present  average  com  yields 
are  lower  in  the  Land  Resource  Areas  south  of  the  Ohio  River .  Yield 
increases  are  estimated  to  be  higher  in  these  areas  as  corn-growing 

techniques  are  expected  to  catch  up  in  this  region. 

Corn  Silage.  Factors  pertinent  to  com  grain  production  are 
relevant  to  com  silage  production.  Thicker  planting,  higher  nitro¬ 
gen  fertilization  and  other  cultural  methods  will  increase  yields. 

An  analysis  of  Agricultural  Census  yields  indicates  yearly  gains  from 
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technology  on  the  soils  now  used  of  0,13  ton  per  acre.  This  rate  was 
continued  to  1980  and  reduced  about  20  percent  thereafter. 

Soybeans ,  Soybeans  utilize  large  amounts  of  nutrients  yet  show 
little  response  to  direct  fertilization.  Soybeans  usually  follow 
heavily  fertilized  com  in  a  rotation.  Phosphorus  and  potash  applica 
tions  are  used  when  soybeans  are  sown  on  soybean  ground.  Nitrogen 
has  yet  to  show  satisfactory  gains.  Probably  sources  of  increased 
yields  are; 

a)  improved  fertilizer  technology, 

b)  improved  varieties  to  minimize  shattering  and  harvest 

vrastage,  and 

c)  improved  varieties  to  decrease  lodging. 

Regression  analyses  indicate  that  currently  soybean  yields  are 
increasing  about  a  third  of  a  bushel  per  year  per  acre.  This  rate 
is  estimated  to  continue  until  1980  and  then  reduce  20  percent  for 
the  balance  of  the  projection  period. 

Rheat.  The  Ohio  River  Basin  produces  soft  red  winter  wheat 
entirely.  The  high  protein  (hard  red)  wheats  probably  will  not  be 
grown  in  this  area.  The  climate  of  the  Basin,  in  general,  is  too 
moist  for  best  xdieat  production.  Some  experiments  show  a  negative 
relationship  between  rainfall  and  wheat  yields,  tiieat  varieties 
still  are  being  improved,  wheat  is  now  a  real  possibility 

which  may  confound  the  predictions.  I^heat  yields  can  be  improved 
through : 
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a)  shorter  straw  vjith  less  lodging  and  higher  proportion  of  the 

photosynthate  available  for  grain, 

b)  greater  x^inter  hardiness 

1.  resistance  to  direct  cold 

2.  resistance  to  heaving 

3.  greater  dormancy, 

c)  resistance  to  diseases  and  insects. 

An  analysis  of  yield  trends  over  a  33-y6ar  period  indicates 
that  wheat  yields  currently  are  increasing  about  one-half  bushel 
per  year  on  soils  presently  used  for  production  due  to  improvements 
in  technology.  This  rate  was  continued  to  1980  and  was  reduced  to 
about  one-third  of  a  bushel  per  year  for  the  projection  period  after 
1980. 

lijheat  responds  especially  to  phosphorus.  Yield  response  to 
potash  is  usually  small.  Some  nitrogen  at  planting  time  is  essential, 
but  the  greatest  requirement  is  at  tillering.  To  avoid  leaching 
additional  nitrogen  is  usually  top-dressed  in  the  early  spring. 

Oats .  Both  xjinter  and  spring  oats  are  groxm  in  the  Ohio  River 
Basin.  Spring  oats,  a  crop  of  the  cool  moist  season,  is  groxin  in  the 
northern  part  of  the  Basin.  In  Kentucky  and  the  southern  fifth  of 
Illinois,  oats  are  largely  ^rniter  oats.  Winter  oats  out-yield  spring 
oats  where  they  do  not  xd.nterkill.  They  are  not  yet  a  safe  crop  in 
Ohio  or  Indiana. 

The  oats  produced  in  Tennessee  and  Kentucky  TaoII  eventually 
be  xjinter  oats  by  1980  and  2010.  Yield  improvements  will  depend  on 
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the  success  of  the  oat  breeders  in  producing  winter  oats  which  are 
resistant  to  a  number  of  diseases.  Winter  oats  could  easily  be  more 
important  and  certainly  higher  yielding. 

If  soils  now  devoted  to  oats  were  kept  in  oats  production, 
yields  would  be  expected  to  increase  about  a  half-bushel  per  acre  per 
year  until  1980  and  then  a  third  of  a  bushel  per  acre  per  year  in  the 
later  part  of  the  projection  period. 

Barley.  Both  winter  and  spring  barley  are  grown  in  the  Ohio 
River  Basin.  Spring  barley,  like  oats,  is  a  cool-season  crop.  It 
requires,,  a  relatively  high  soil  pH  which  results  in  poor  yields  in 
a  large  part  of  the  Ohio  River  Basin  unless  lime  has  been  applied. 
Since  barley  is  a  relatively  minor  crop,  research  to  improve  varieties 
and  management  practices  probably  will  not  be  intensive;  therefore, 
yields  are  estimated  to  increase  about  an  eighth  of  a  bushel  per  year 
due  to  technological  change  throughout  the  vdiole  projection  period. 

Tobacco .  Tobacco  yields  in  the  Ohio  Basin  have  nearly  doubled 
in  the  last  30  years,  Burley,  a  cigarette  tobacco,  makes  up  the  major 
proportion  of  the  crop.  Cigar  tobaccos  may  become  more  important. 

An  analysis  of  yield  trends  indicates  that' tobacco  yields  are 
increasing  about  20  pounds  per  year.  This  rate  is  expected  to  con¬ 
tinue  until  1980 ,  then  decrease  to  about  ten  pounds  per  acre  per  year 
after  1980. 

Potatoes.  Potatoes  are  especially  adapted  to  loose,  rich,  well- 
aerated  soils,  and  hence  are  especially  grown  on  the  peats,  mucks, 
sandy  loams  and  the  lighter  soils  in  general.  Potatoes  thrive  on  a 
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cool,  moist  climate.  Yields  have  increased  phenomenally  in  Ohio  and 
Indiana.  Other  Ohio  Basin  states  have  lagged  behind  but  are  e^q^ected 
to  catch  up.  In  general  potato  yields  are  expected  to  increase  about 
2.5  hundredxireight  per  acre  per  year  for  the  projection  period. 

Miscellaneous  crops.  Yields  of  sweet  corn  for  processing  have 
increased  sharply  in  recent  years  in  Ohio,  Indiana,  and  Illinois. 
Favorable  climate  may  have  influenced  yields.  Other  Ohio  Basin 
states  produce  very  small  amounts  of  sweet  corn.  Yields  are  pro¬ 
jected  to  increase  one  hundredweight  per  acre  per  year  until  1980 , 
then  the  rate  will  lower  to  two-thirds  of  a  hundredweight. 

Indiana,  Ohio  and  Illinois  are  leading  states  in  tomato  produc¬ 
tion.  "Once  over"  mechanical  pickers  are  being  used.  Varieties  for 
such  picking  are  being  developed.  Lower  yields  may  result  but  yields 
are  expected  to  increase  600  pounds  per  acre  per  year  until  1980,  then 
increase  only  about  one-third  of  that  amount  per  year  to  2010. 

Snap  beans  average  42  hundredweight  per  acre  now  and  are  pro¬ 
jected  to  reach  57  hundredweight  by  1980  and  80  hundredweight  by  2010, 
Fruit.  West  Virginia  and  Ohio  are  the  leading  apple  and  peach 
producers  in  the  Ohio  Basin  states.  Fruit  yields  are  expected  to 
increase  through  more  trees  per  acre.  New  orchards  probably  will  use 
more  dwarf  stock.  Apple  yields  are  projected  to  double  by  2010  with 
a  40  percent  increase  by  1980.  Peaches  are  expected  to  increase  15 
percent  by  1980  and  3®  percent  by  2010, 

Forage  yields.  Scientists  indicate  that  greater  yield  increases 
can  occur  in  forage  production  than  in  grain  production.  But  forage 
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yields  have  increased  little  in  the  last  35  years — slightly* less  than 
20  percent.  Yields  are  expected  to  increase  through  improved  varie¬ 
ties  that  are  disease  resistant.  Alfalfa  and  clover-timothy 
mixtures  are  expected  to  increase  about  a  quarter  of  a  ton  per  acre 
each  decade.  Lespedeza  yields  are  not  e:5q)ected  to  increase 
materially. 

Pasture  Yields.  Pastures  can  easily  be  made  to  produce  at 
least  two  or  three  times  more  than  they  do.  The  three  general  methods 
of  pasture  improvement  will  be; 

1)  Mechanical  —  clipping  weeds  and  brush,  removing  trees,  etc. 

2)  Application  of  lime  and  phosphate  or  phosphate-potash 

fertilizers  which  bring  in  legumes  —  these  in  turn 
build  up  nitrogen  and  increase  the  grass. 

3)  Direct  application  of  nitrogen  to  increase  grass  yields. 
Pasture  yields  overall  are  e:)q)ected  to  increase  about  10  percent  by 
1980  and  approximately  20  percent  more  by  2010.  These  projections  may 
appear  low  but  pastures  are  the  last  part  of  the  farm  to  be  improved, 
and  receive  the  least  improvement. 

Nonagricultural  Uses  of  Land 

Population  pressures  are  expected  to  have  a  continued  impact  on 
the  use  of  rural  lands.  Urban  areas  especially  are  expected  to 
expand  to  provide  home  sites,  service  and  industrial  development  areas. 
In  rural  areas,  highways  and  recreation  areas  are  expected  to  require 
more  land.  All  of  these  uses  are  considered  higher  uses  of  the  land 
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in  an  economic  sense.  The  procedure  in  this  study  is  to  estimate  the 
amount  of  farm  land  for  these  purposes  in  the  projection  years,  then 
subtract  these  acreages  from  the  land  available  for  agricultural 
production. 

Total  population  in  the  Ohio  Basin  is  expected  to  reach  22.7 
million  in  1980  and  31 • 7  million  in  2010,  compared  id-th  the  I960 
total  of  19.0  million.  Urban  population  will  grow  more  rapidly  than 
the  total  from  10,9  million  in  I960  to  14.8  in  1980  and  23.0  million 
in  2010  (Table  4).  The  urban  population  thus  will  represent  72.5 
percent  of  the  total  in  2010,  compared  with  65.3  percent  in  1980  and 
57.6  percent  in  i960. 


Table  4.  Total  and  Urban  Population,  i960  and  Projected  Population 
1980  and  2010,  Ohio  River  Basin 


i960  1980  2010 


Percent  Change  From 

19^0-80  1980-2010  1960-2010 


_  QQQ 

Total 

Population 

19,001  22,669  31,713 

19.3 

39.9 

66.9 

Urban 

Population 

10,951  14,806  23,001 

35.2 

55.3 

110.0 

Percent  Urban 

57.6  65.3  72.5 

Source:  Appendix  B,  Ohio  River  Basin  Comprehensive  Survey  Report 


Given  the  expected  increases  in  population,  the  amount  of  land 
needed  to  accommodate  the  larger  number  of  people  will  depend  on  the 

population  density.  Population  density  has  a  direct  relationship  to 
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hornesite,  service  and  industrial  development  land  use.  An  examina¬ 
tion  of  current  and  past  relationships  between  population  and  land 
area  is  used  to  provide  a  basis  for  making  nonagricultural  land  use 
projections. 

The  Bureau  of  the  Census  has  published  the  land  area  and  popula¬ 
tion  of  incorporated  places  of  25OO  or  more  in  1950  I960.  Data 

were  available  for  most  of  these  places  in  the  Ohio  Basin.  Changes 
in  land  area  and  the  changes  in  population  that  occurred  from  1950 
to  i960  were  determined.  Vihile  most  cities  increased  in  both  popula¬ 
tion  and  land  area  during  this  period,  some  of  them  decreased  in  one 
or  both  of  these  characteristics.  DoiimiTard  adjustments  in  population 
occurred  more  than  twice  as  frequently  as  decreases  in  land  area. 

This  was  not  surprising,  as  cities  would  not  likely  give  up  incor¬ 
porated  areas  even  though  population  declined.  In  the  larger  cities 
the  drop  in  population  reflected  the  well-known  "flight  to  the 
suburbs,"  with  land  in  commercial  and  industrial  uses  in  the  central 
city  gaining  at  the  expense  of  residential  land.  Satellite  cities 
absorbed  the  former  residents  of  the  central  city.  In  the  smaller 
cities,  the  shrinking  population  may  have  been  indicative  of  general 
declines  over  relatively  large  geographic  areas,  resulting  in 
vacant  dwelling  units  and  business  buildings  v/ith  little  or  no 
changes  in  city  boundaries.  Losses  in  population  of  individual  cities 
varied  from  less  than  100  to  more  than  70»000  while  losses  in  land 
area  ranged  only  from  one-tenth  of  a  square  mile  to  8.1  square  miles. 
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Increases  in  both  population  and  land  area  were  noted  for  most 
of  the  urban  places  in  the  Basin.  Increases  ranged  from  as  little 
as  10  persons  in  small  cities  to  more  than  20,000  for  some  of  the 
major  cities.  Likewise,  increases  in  land  area  ranged  from  one-tenth 
of  a  square  mile  to  more  than  10  square  miles.  (Columbus,  Ohio  rose 
in  population  by  95f000  and  in  land  area  by  50  square  miles.)  Changes 
in  population  density  were  e^q^ected  to  be  related  to  population  of 
the  city  in  1950.  However,  the  differences  among  the  various  city 
sizes  was  not  statistically  significant.  The  average  relationship 
between  population  growth  and  increase  in  land  area  was  approximately 
•33^5  acres  per  person.  An  increase  in  land  area  of  about  336* 5 
acres  was  associated  vjith  an  increase  of  1000  in  the  population. 

As  urban  areas  increase  in  size  and  complexity,  there  may  be  a 
reversal  of  the  present  suburban  migration.  Such  a  reversal  could 
result  from  difficulties  in  traveling  long  distances  to  and  from  work 
or  upward  pressure  on  suburban  land  values  relative  to  those  in  the 
central  cities.  On  the  other  hand,  there  is  some  justification  for 
a  belief  that  the  suburban,  low-density  type  of  urban  development 
will  be  even  more  important  in  the  future  than  in  the  past.  Higher 
incomes  and  increased  amounts  of  leisure  time  have  been  projected  for 
the  future.  Both  of  these  factors  might  be  associated  x^dth  further 
decentralization  within  metropolitan  areas.  Also,  the  rural  nonfarm 
population,  which  has  a  density  even  lower  than  that  of  the  suburbs 
is  expected  to  increase  rapidly,  although  it  will  likely  represent  a 
declining  proportion  of  the  total.  This  xrould  be  another  factor 
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offsetting  any  tendencies  toward  an  increase  in  population  density 
in  urban  areas.  Consequently,  an  estimate  of  33^*5  acres  per  1000 

increase  in  population  appeared  reasonable. 

The  above  estimate  included  only  land  inside  the  corporate  limits 
of  urban  places.  Highways  or  recreational  land  outside  the  coiporate 
limits  were  not  considered.  Between  19^0  and  1980,  highways  were 
estimated  to  require  22.66  acres  per  1000  increase  in  population  in 
areas  north  of  the  Ohio  River  and  33*24  acres  in  areas  south  of  the 
river.  The  difference  was  due  to  the  fact  that  the  interstate  highway 
system  was  more  nearly  complete  north  of  the  river  than  south  of  it. 

1980 ,  the  interstate  system  was  assumed  to  be  completed  and  the 
highway  requirement  from  1980  to  2010  was  estimated  at  20.0  acres  per 
1000  increase  in  population.  Highxiray  land -use  estimates  were  based 
on  available  information  on  proposed  highway  development  in  the 
respective  states. 

The  requirement  for  recreational  land  is  difficult  to  estimate 
since  some  recreational  land  is  included  within  corporate  limits  of 
urban  places.  The  rate  of  nine  acres  per  1000  population  increase 
was  used  for  parks  and  recreation  outside  of  cities  between  i960  and 
1980  and  also  between  1980  and  2010.  This  estimate  was  based  on  the 
requirement  for  urban  fringe  areas,  from  material  on  land  used  pre¬ 
pared  by  city  planning  officials. 

The  total  land  requirement  for  "living  space"  for  the  urban 
population  increases  expected  between  I960  and  1980  thus  averaged 
about  3^8  acres  per  1000  for  areas  north  of  the  Ohio  River  and  379 
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acres  south  of  it.  Between  1980  and  2010  the  figure  was  expected  to 
drop  to  385*5  acres  for  both  north  and  south.  These  figures  were 
applied  to  the  population  increases  projected  for  each  Land  Resource 
Area  in  the  Basin.  About  1.4  million  acres  more  land  would  be 
required  for  urban  uses  in  1980  than  in  I960,  and  almost  3  million 
additional  by  2010.  Thus  the  amount  of  urban  land  in  2010  would  be 
4.4  million  more  than  in  i960.  For  comparison  purposes  the  latter 
amount  represents  4.7  percent  of  the  94.3  million  acres  of  the  Ohio 
Basin  land  which  was  not  in  urban  uses,  highways  and  federal  owner¬ 
ship  in  1959. 

In  order  to  determine  more  accurately  the  qualitative  effect  of 
land-use  changes  estimates  were  made  of  the  amount  of  land  in  each 
land  class,  as  measured  by  the  Conservation  Needs  Inventory,  that 
would  go  into  urban  uses .  About  half  of  this  land  is  in  Class  II.  and 
ever  three-fourths  is  in  Classes  I-IV.  Most  of  the  land  in  these 
classes  is  now  devoted  to  agriculture,  so  the  loss  in  agricultural 
production  will  be  greater  than  if  the  land  were  divided  more  nearly 
equally  among  the  classes.  Some  of  the  urban  development  projected 
will  have  impact  on  other  rural  lands  such  as  forests  and  woodlands 
and  areas  not  in  farms.  After  their  deduction,  the  impact  of  crop 
and  pasture  land  in  farms  is  expected  to  be  slightly  less  than  one 
million  acres  in  1980  and  2.7  million  by  2010  (Table  5)* 
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Table  5-  Expected  Honagricultural 
Land  in  Farms,  Ohio  River 

Use  of  Existing  Crop  and  Pasture 
Basin,  1980  and  2010 

Sub-basin 

1960-1980 

1960-2010 

— 

000 

Acres - 

A 

Allegheny 

25.9 

88.3 

B 

Monongahela 

9.0 

34.7 

G 

Pittsburgh  SMSA 

18.8 

58.8 

D 

Beaver 

25.7 

81. 5 

E 

Upper  Ohio 

18.3 

57.6 

F 

Muskingum 

^.1 

156.7 

G 

Kanawha  -  Little  Kanawha 

8.6 

34.9 

H 

Ohio  -  Huntington 

10.0 

33.9 

I 

Scioto 

92.0 

270.6 

J 

Guyandottc  Big  Sandy 

Little  Sandy 

.4  ' 

2.0 

K 

Ohio  -  Cincinnati 

44.3 

131.3 

L 

Little  Mami  -  i'liami 

108.8 

316.1 

M 

Licking,  Kentucky,  Salt 

84.4 

252.8 

N 

Ohio  -  Louisville 

19.4 

57.9 

28.6 

0 

Lower  Ohio  -  Evansville 

7.5 

P 

Green 

8.9 

30.7 

Q 

Iihite 

119.0 

353.9 

R 

Wabash 

226.8 

675.'* 

s 

Cumberland 

32.6 

95.1 

TOTAL 

908.5 

2,760.8 

Production  Costs 

Production  cost  data  wore  developed  on  the  basis  of  current  inpat 
price  levels  and  relationships.  Cost  budgets  were  adapted  from  the 
work  of  Blosser  in  Ohio  and  specialists  at  the  various  agricultural 
ejqjeriment  stations  in  the  Basin.— ^  All  items  of  on-farm  production 
costs  were  included  with  the  exception  of  charges  for  crop  storage 


-^Blosser,  R.  H.  Crop  Costs  and  Returns  in  West  Central  Ohio, 
Ohio  Agricultural  Experiment  Station,  Wooster,  Ohio,  Research 
Bulletin  909,  June  1962, 
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and  land.  The  per  acre  production  costs  for  each  crop  and  soil 
were  aggregates  of  three  major  types  of  costs — preharvest  costs , 
harvesting  costs  and  the  cost  of  materials.  These  costs  were  devel¬ 
oped  by  applying  an  hourly  charge  against  the  time  required  to 
perform  each  operation.  For  instance,  charges  were  based  on  the 
costs  of  operating  a  three-plow  tractor  and  the  appropriate  equip¬ 
ment  for  that  power  source  and  annual  use  rate  (Table  6).  Labor 
costs  were  figured  at  $1.50  per  hour.  Nitrogen,  phosphorus  and 
potassium  fertilizer  costs  were  12,  10,  and  5  cents  per  pound  of 
actual  nutrients  applied.  Rates  varied  somewhat  by  Land  Resource 
Area  according  to  historical  price  relationships. 

Preharvesting  costs  consisted  of  charges  for  land  preparation, 
planting  and  cultivation  in  general.  However,  there  were  additional 
charges  for  side  dressing  with  fertilizer  and  spraying  with  insecti¬ 
cides  and  herbicides  for  certain  crops.  Charges  were  made  for 
clipping  cropland  pasture  and  permanent  pasture  also.  A  miscellaneous 
labor  charge  was  made  for  minor  equipment  maintenance,  refilling  of 
planter  viith  seed  and  fertilizer,  fueling  and  greasing  of  equipment 
and  equipment  changing. 

Harvesting  costs  included  the  time  necessary  to  harvest  the 
crop  and  in  addition,  included  the  costs  of  equipment  and  labor 
needed  to  transport  the  crop  to  the  on-farm  storage  facility.  Off- 
farm  transportation  costs  were  not  included  in  production  costs. 

Harvesting  and  materials  cost  varied  over  the  projection  years 
as  yields  per  acre  increased.  The  cost  of  materials  varied  among 


Table  6,  Typical  Annual  Use  and  Cost  Plates  for  Farm  Equipment,  Ohio 
River  Basin  Study,  I96O  Price  Level  ^ 


Implement 

Hours  Used 
Per  Year 

Rate 

Per  Hour 

— Average- 

Dollars 

Tractor  (3-plow) 

600 

$1.30 

Plow  (3-14") 

100 

.80 

Disk  Harrow  (10  ft.) 

100 

.60 

Drag  Harrow  (10  ft.) 

60 

.12 

Planter  (4-row) 

40 

1.75 

Rotary  Hoe  (4-row) 

40 

1.43 

Cultivator  (4-row) 

100 

.95 

Sprayer  (8-row) 

40 

.57 

Corn  Picker  (2-row) 

100 

3.50 

Combine  (7-ft.) 

100 

5.00 

Mower  (7-Tt.) 

60 

1.00 

Haybaler  (40  brs.) 

40 

6.40 

Hay  Rake  (7-ft.) 

60 

1.10 

Grain  Drill  (15  x  7”) 

60 

2.00 

Hired  Labor 

— 

1.50 

Rates  varied  somewhat  for  each  Land  Resource  Area  according 
to  historical  relationships.  Detail  cost  and  machinery  performance 
rates  for  each  land  capability  group  in  each  LRA  are  on  file. 
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crops  moro  than  did  the  costs  of  planting  and  harvesting.  Increased 
fertilizer  use  made  up  the  major  portion  of  the  change  in  materials 
costs.  Other  material  costs  included  such  items  as  lime,  seed,  spray, 
twine  for  hay  baling  and  bags  for  potatoes. 

Assumptions  and  Limitations 

The  most  critical  variables  in  the  analysis  of  the  agricultural 
supply  potential  of  the  Ohio  Basin  are  crop  yields  and  production 
costs.  I'Jhile  the  crop  and  pasture  yields  are  based  on  the  best  know¬ 
ledge  that  can  be  assembled  at  this  time,  the  yields  may  not  reflect 
actual  average  conditions  in  the  future.  Estimates  of  the  future  must, 
of  necessity,  be  based  on  present  knowledge.  Should  any  of  the  yield 
trends  be  different  than  those  estimated,  the  projected  production 
patterns  and  associated  agricultural  water-use  relationships  could  bu 
in  error.  Undoubtedly,  many  unknown  factors  could  influence  the  level 
of  future  yields.  Users  of  the  projections,  especially  estimates  in 
the  distant  future,  should  keep  this  limitation  in  mind. 

Production  costs  used  for  the  crop  and  pasture  budgets  utilize 
current  price  levels  and  relative  prices  for  the  inputs  in  the  pro¬ 
duction  process .  The  use  of  current  price  levels  is  in  keeping  with 
the  study  procedures  of  evaluating  the  future  in  terms  of  prices  at 
current  levels.  A  constant  adjustment  in  the  overall  price  level 
would  have  no  effect  on  the  production  patterns  as  analyzed  here. 
However,  the  relative  price  level  among  production  items  may  not 
remain  the  same  in  the  future  (i.e.  fertilizer  prices,  hired  labor 
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rates,  machinery  costs,  etc,).  To  the  extent  that  the  price  relation¬ 
ships  should  vary,  the  projected  production  patterns  among  Land 
Resource  Areas  might  also  vary.  The  production  cost  data  used  are 
the  best  estimates  possible  within  the  limits  of  this  study. 
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NATIONAL  FOOD  AND  FIBRE  REQUIREMENTS 


As  indicated  in  previous  sections,  an  estimate  of  the  United 

States  farm  products  that  consumers  will  purchase  in  the  projection 

# 

years  is  necessary.  In  the  operation  of  the  projection  model,  an 
estimate  of  the  aggregate  production  requirements  for  the  Ohio 
Basin  also  must  be  known.  The  model  through  the  economic  budgeting 
technique  then  simulates  Ohio  Basin  farmers '  decisions  in  using  their 
land  resources  to  produce  the  Basin’s  share  of  needed  agricultural 
production. 

National  requirements  for  agricultural  production  i*esult  from 
three  major  economic  forces:  (1)  growth  in  population,  (2)  changes 
in  per  capita  consumption  rates  and  livestock  feeding  efficiencies, 
and  (3)  changes  in  the  import-export  balance  for  agricultural 
commodities.  The  following  paragraphs  discuss  the  basis  for  the 
national  requirements  used  in  this  study,  then  indicate  the  pro¬ 
cedure  for  determining  the  national  .i*eqnireraents  that  will  likely 
come  from  the  Ohio  Basin. 


National  Needs 

Projected  domestic  requirements  ai'C  derived  by  multiplying  the 
projected  per  capita  utilization  rates  by  the  population  assumed 
for  1980  and  2010.  The  population  projections  used  were  those  adopted 
for  the  OJii.o  Rivei-  R-isin  Comprehensive  Survey  and  used  in  the 
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nonagricultural  aspects  of  tho  oconomic  baso  study  conducted  by  the 
private  consultant.  The  projections  represent  a  moderate  growth  rate 
but  still  represent  a  two-fold  increase  from  i960  to  2010  (see 
Table  1,  page  12). 

Per  Capita  Utilization 

Per  capita  consumption  rates  depend  upon  levels  of  disposable 
incomes  and  consumer  tastes.  Gross  national  product  is  eijqjected  to 
grow  at  an  average  rate  of  3-3  percent.  Accordingly,  per  capita 
incomes  are  expected  to  increase  237  percent  between  i960  and  2010.—^ 
Consumer  preferences  for  agricultural  commodities  are  related  to 
income  levels.  Consumers’  diets  are  not  expected  to  change  signifi¬ 
cantly  after  1980  even  though  disposable  incomes  increase.  In  other 
words,  the  income  elasticity  of  demand  for  food  will  be  very  low — 
especially  at  the  levels  projected.  Accordingly,  identical  per 
capita  rates  were  used  for  1980  and  2010, 

Consumers  are  expected  to  increase  their  use  of  beef  and  poultry 
products  (Table  7)«  Other  meat  and  dairy  products  will  be  consumed 
at  lower  than  current  rates.  Soybeans  use  will  increase  by  two-thirds 
but  cereals  such  as  wheat  and  lye  will  be  confronted  with  reduced 
rates  of  consumption.  Sweet  potatoes  and  drybeans  also  will  have 
reduced  rates.  Other  products  arc  e3g)ected  to  have  consumption  rates 
similar  to  those  of  today. 


^Op.  cit, , 

pp.  5  and  16. 


"Projective  Economic  Study  of  the  Ohio  Kiver  Basin," 
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Livestock  Feodinn:  Efficiencies 

The  efficiency  ejqjected  in  converting  grain  and  roughages  into 
livestock  products  has  an  important  bearing  on  the  feed  and  pasture 
requirements  in  the  Nation.  Since  the  Ohio  Basin  encompasses  con¬ 
siderable  portions  of  the  principal  feed-grain  producing  area  in 
the  United  States,  the  assumption  about  feed  conversion  in  the  study 
is  even  more  important.  The  following  paragraphs  through  page  44 
represent  a  summary  of  the  report  prepared  by  the  Ohio  Experiment 
Station  concerning  feeding  efficiencies.^ 

New  knowledge  of  genetics  has  enabled  livestock  breeders  to 
improve  their  animals  with  much  greater  certainty.  The  new  know¬ 
ledge  of  nutrition  has  constantly  increased  the  efficiency  with  which 
feed  is  utilized,  and  new  information  concerning  animal  physiology 
has  made  progress  on  many  fronts  possible. 

Utilization  of  the  new  knowledge  has  not  come  to  all  livestock 
equally.  Hith  large  animals  and  their  slow  reproduction,  progress 
has  not  been  as  rapid  as  with  smaller  animals.  Producers  of  chickens, 
because  chickens  are  the  smallest  and  hence  least  expensive  animal 
with  which  to  work,  have  made  perhaps  the  greatest  progress  in 
utilizing  scientific  information.  The  production  of  eggs  per  bird 
and  meat  per  pound  of  feed  obtained  today  would  have  been  impossible 
even  thirty  years  ago.  Because  of  the  short  life  cycle  of  hogs  and 
their  rapid  reproduction,  producers  of  swine  have  benefited  greatly 


~^Gp.  cit. ,  "Projected  Crop  and  Pasture  Yields,  Associated 
Fertilizer  Use  and  Feeding  Efficiencies,  Ohio  River  Basin,  19'30-2010." 
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from  this  nexr  information.  Record  keeping  has  been  an  important 
factor  in  increasing  milk  production  in  recent  years.  However,  the 
breeding  of  cattle  particularly  for  beef  production  by  other  than 
"stock  judging"  methods  dates  back  less  than  20  years.  The  progress 
in  these  fields  is  proceeding  rapidly. 

Feeding  efficiency,  for  purposes  of  this  study,  is  defined  as 
the  amount  of  product  obtained  for  a  feed  unit.  A  feed  unit  is 
defined  as  a  pound  of  com,  or,  since  com  is  far  from  an  ideal  feed 
for  most  of  the  livestock  involved,  its  energy  equivalent.  The 
factors  of  better  breeding,  better  control  of  environment,  better 
control  of  diseases,  more  knowledge  of  nutritional  requirements  and 
so  on,  all  combine  to  increase  feeding  efficiency.  Feeding  effi¬ 
ciencies  cannot  increase  indefinitely,  however.  The  ultimate  limit 
of  feeding  efficiency  is  the  energy  value  of  the  feed  used,  less 
the  amount  of  energy  required  for  the  maintenance  of  the  animal.  As 

yet  we  are  not  approaching  this  limit. 

The  feeding  efficiencies  developed  are  projections  of  the  average 
feeding  efficiency— not  what  can  be  produced  experimentally  (Table 
8).  Experimental  production  at  this  time  has  almost  or  actually 
equaled  the  estimates  given  for  2010.  The  efficiencies  for  beef 
cattle  and  sheep  are  higher  because  of  the  maintenance  requirement 
of  the  cow  and  ex-je  during  the  period  that  the  calf  or  lamb  is  being 
produced . 

A  factor  influencing  the  projections  concerns  the  extent  nexir 
practices  will  be  adopted  by  fanners.  Livestock  farming  more  and 
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Table  ?•  Projected  Per  Capita  Uses  of  Major  Farm  Products,  United 
States 

(1959-61  =  100) 


Item 

Projected 

Use 

Meat  (carcass  weight) 

Beef 

132 

Veal 

85 

Lamb  and  mutton 

71 

Pork  (excluding  lard) 

89 

Total 

111 

Dairy  oroducts 

Fluid  mixtc  and  cream 

Other 

Total  milk  equivalent  (fats  solids  basis) 

87 

Poultry 

Chicken  (ready  to  cook) 

120 

Turkey  (ready  to  cook) 

157 

Total 

127 

Eggs 

86 

Soybeans 

164 

Flax 

57 

Wheat 

87 

Rice  (milled  basis) 

106 

I^e 

78 

Peanuts  (farm  stock  basis) 

103 

Sugar  crops  (raw  equivalent) 

100 

Fruits 

Citrus  (fresh  basis) 

102 

None itrus 

107 

Tree  nuts  (in  shell) 

94 

Vegetables  (all,  including  melon) 

103 

Potatoes  (fresh  and  processed) 

112 

Sweet  potatoes 

72 

Dry  beans 

92 

Dry  peas 

100 

Wool  (apparel,  scoured) 

100 

Source:  Estimates  developed  by  the  Economic  Framework  Section,  River 
Basin  and  Watershed  Branch,  Resource  Development  Economics 
Division  in  conjunction  with  the  Economic  and  Statistical 
Analysis  Division  of  the  Economic  Research  Service. 
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Table  8.  Feed  Units  Required  Per  Pound  of  Product  (live  weight) 


1/ 


Time 

Period 

Beef 

and 

Veal 

Lamb 

and 

Mutton 

Pork 

Milk 

Broilers 

Turkeys 

Eggs 

Present: 

Estimated 

11.5 

13.0 

4.6 

1.0 

3.0 

3.7 

3.6 

1980: 

Projected 

10.5 

12.0 

4.0 

0.85 

2.5 

3.2 

3.1 

2010: 

Projected 

8.0 

9.0 

3.5 

0.7 

2.2 

2.7 

2.5 

1/ 


One  feed  unit  is  the  equivalent  of  one  pound  of  com. 
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more  is  done  on  a  large  scale  specialized  basis.  New  developments 
are  expected  to  be  adopted  more  rapidly  than  in  the  past. 

The  following  factors  for  each  major  livestock  class  indicate 
some  of  the  direction  that  technological  progress  is  taking. 

Factors  Affecting  Future  Beef  Production 

1.  Growing  out  dairy  calves,  for  which  cow  maintenance  charges  can 

be  reduced,  mil  give  considerable  beef.  More  beef  will  come 
from  cull  dairy  cows. 

2.  Beef  will  not  be  fed  to  present  levels  of  fatness.  Feeding 
efficiency  will  continue  to  increase. 

3.  Breeding  for  beef  will  increase  amount  and  quality  of  beef 
production  per  100  pounds  of  feed, 

4.  Cross-breeding  (wide  crosses  only)  will  introduce  hybrid  vigor. 

5.  Hormones  in  feeding  will  still  give  some  increase  in  production 

to  1980. 

6.  Fattening  bulls  instead  of  steers  will  increase  the  amount  of 
beef  produced  per  100  pounds  of  feed. 

7.  Corn  stalks,  straw,  and  other  material  now  used  only  for  soil 

improvement  will  be  used  more  effectively. 

8.  Artificial  insemination  may  require  too  much  watching  of  the 
herd  to  be  practical  until  it  is  feasible  to  control  estrus, 
but  that  may  not  be  far  away.  1980  small  herd  owners  should 
be  able  to  buy  sons  of  progeny-tested  bulls  as  herd  headers. 
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9.  Marketing  calves  around  800-900  pounds  without  weaning  gives 

veiy  economical  beef  in  terms  of  feed  required  per  100  pounds  gain. 

10.  Scrub  cows  id-ll  considerably  be  eliminated  as  ’’beef"  cows,  even 
by  1980,  much  more  by  2010. 

11.  Improved  marketing  will  give  better  utilization,  so  the  consuinor 
will  get  more  beef  out  of  that  produced. 

Factors  Affecting  Future  Sheep  Production 

1.  Selection  for  multiple  births  is  a  vital  necessity  if  sheep  are 
to  survive  as  a  farm  animal  in  the  Ohio  Basin,  Ti'Xin-bearers 
increase  gross  income  per  ewe  by  80  percent. 

2.  A  new  and  safer  vermifuge  (safe  up  to  10  to  20  times  the  thera¬ 
peutic  dose)  has  recently  become  available. 

3.  Lambs  can  be  weaned  at  60  days,  making  it  feasible  to  obtain 
txTO  crops  of  lambs  a  year  or  at  least  three  lamb  crops  in  two 
years. 

4.  Artificially  induced  estrus  may  make  possible  control  of  laraoxng, 
particularly  the  season  of  lambing. 

5.  Feed  is  required  to  make  wool,  but  this  is  charged  to  meat 
production  in  the  Table. 

6.  There  is  a  poor  market  for  fat  old  ewes--5  cents  per  pound 
versus  20  cents  for  fat  old  cows,  in  November  1982. 

7.  Many  growers  have  been  driven  out  of  the  sheep  business  by  dogs. 

8.  The  labor  cost  of  butchering  sheep  and  lamb  is  greater  per  pound 
than  for  cattle,  since  more  units  must  be  handled  to  get  the  same 
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Factors  Affecting  Future  Pork  Production 

1.  Breeding  for  economy  of  feeding  and  higher  percent  of  lean  ("meat 
type"). 

2.  Improved  housing,  controlling  the  environment — temperature  and 
humidity.  (Uniform  cool  temperature  is  fine  for  hogs.) 

3-  Continued  improvements  in  feeding,  including  limited  feeding  after 
100  pounds  to  reduce  percentage  of  fat  and  increase  efficiency  of 
feed  utilization. 

4.  Artificial  insemination,  coupled  with  hormones  to  bring  sows  in 
heat  at  one  time. 

5.  Feeder  pig  production,  making  possible  greater  specialization,  is 
becoming  a  large  factor  in  pork  production. 

6.  Larger  litters  are  vital  for  economical  production. 

Factors  Affecting  Future  Dairy  Production 

1.  Increased  health  of  cows,  disease  control.  There  should  be 
breakthroughs  in  controlling  mastitis  and  bloat. 

2.  Better  feeding — high-quality  forage  and  more  feed.  (Present 
genot3rpes  X'jith  good  feeding  vri-ll  produce  9,000  to  12,000  pounds 
milk  per  year.  Above  that  production  a  higher  proportion  of  the 
gain  will  come  from  breeding  better  genotypes. ) 

3.  Better  breeding.  Stamina,  longevity,  and  reliable  breeding  are 
important  areas  of  improvement. 

4.  Better  milking  techniques. 

5.  Labor-saving  efficiency — by  1980,  1,000,000  pounds  milk  per  year 
per  three  men  will  be  general,  though  hardly  the  average. 
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6.  "Protective"  milks  are  a  possible  plus  factor. 

7.  Artificial  insemination  will  continue  to  give  large  gains 
multiplying  productive  genotypes. 

8.  An  effective  test  for  solids  not  fat  and  change  to  evaluating 
milk  on  that  basis,  or  total  solids,  would  be  an  important 
practical  help  to  the  dairy  industry. 

Factors  Affecting  Future  Poultry  Production 

1.  Better  housing— ventilation  to  take  the  water  out  of  manure  will 

reduce  respiratory  diseases. 

2.  More  knowledge  of  physiology  of  the  birds. 

3.  Better  disease  control,  though  already  at  a  high  point. 

4.  Further  progress  in  breeding  in  all  directions. 

5.  Continued  study  of  feeding  efficiency. 

Import-Export  Balances 

The  level  of  ejqjorts  of  agricultural  commodities  to  foreign 
nations  can  have  a  significant  impact  on  domestic  land  use.  The 
estimate  of  likely  import-export  balances  is  difficult.  Neverthe¬ 
less,  the  analyses  and  judgments  of  commodity  specialists  and  ejqjerts 
in  foreign  agricultural  development  provide  a  logical  basis  for  these 
projections.  The  principal  assumption  with  respect  to  exports  is 
that  significant  increases  can  be  expected  to  1980.  However,  devej.cp- 
ing  nations  are  e^q^ected  to  become  less  dependent  upon  the  United 
States  for  food;  consequently,  exports  are  expected  to  level  off  after 
1980.  For  this  reason,  identical  import-export  balances  were  used  for 
1980  and  2010  in  detennining  total  United  States  product  requirements. 
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The  export  of  food  crops  is  expected  to  increase  about  100  per¬ 
cent.  I'lJheat  and  soybeans  are  the  principal  e:q5ort  items.  Minor 
food  crop  exports  such  as  peas,  dry  beans  and  vegetables  will  have 
a  smaller  share  of  the  export  market.  Currently  food  crop  exports 
represent  about  15  percent  of  the  food  crops  produced  in  the  lliited 
States. 

Feed  crop  ej^orts  will  increase  about  80  percent  over  current 
export  levels.  Corn  is  the  principal  feed  crop  exported.  Barley, 
grain  sorghum  and  oats  also  are  exported.  The  increase  is  expected 
to  be  almost  entirely  com.  Currently  slightly  less  than  10  percent 
of  the  feed  crop  is  exported. 

Livestock  imports  and  exports  are  expected  to  balance,  con¬ 
sequently  the  domestic  requirements  reflect  total  livestock  product 

needs  for  the  United  States. 

Projected  Field  Crop  Requirements 

!^ihen  all  factors  are  considered,  the  production  needs  for  field 
crops  in  1980  increase  from  40  to  100  percent  (Figure  9)-  Soybean 
production  tiill  need  to  increase  125  percent.  Weed  for  increased 
tobacco  production  will  not  be  great.  The  production  requirements 
by  2010  for  sugar  beets  represent  a  four-fold  increase  over  current 
levels.  Sugar  beets,  lil<e  noncitrus  fruit,  potatoes  and  vegetables 
are  minor  crops  as  far  as  acreage  requirements  are  concerned.  Soy¬ 
beans,  a  major  crop  with  more  than  a  two-fold  increase  by  2010,  Xirill 
require  considerable  acreages  of  Ohio  Basin  cropland.  Feed  crop  and 
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FIGURE  9.  PROJECTED  REQUIREMENTS  OF  FIELD  CROPS,  U.  S. ,  1980  and  2010* 
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idieat  acreages  also  will  be  sizeable  even  though  the  relative  increase 
over  present  levels  appears  small. 

The  per  capita  consumption  rates  for  poultry  and  beef  when 
coupled  with  the  projected  population,  call  for  a  sizeable  increase 
in  these  items  in  both  1980  and  2010  (Figure  10).  Consumption  rates 
for  pork,  eggs,  milk  and  mutton  call  for  smaller  relative  increases 

in  product  required.  Even  so  the  absolute  increase  required  for 
these  items  is  large.  The  projected  levels  of  crop,  vegetable  and 

livestock  production  requirements  for  the  Nation  are  shown  in 
Appendix  Table  1. 


Ohio  Basin  Production 

The  future  national  agricultural  production  requirements 
expected  to  be  produced  in  the  Ohio  River  Basin  were  developed 
primariry  on  the  basis  of  historical  relationships.  Existing  trends 
of  regional  shifts  in  production  were  considered.  Ideally  an  analysis 
of  all  major  water  resource  regions  should  be  made  simultaneously. 

This  will  be  attempted  in  the  OBE-ERS  inter-regional  study  now  in 
process.  But  for  this  study  only  trends  in  regional  production 
patterns  were  taken  into  account;  however,  commodity  specialists 
..•eviewed  the  Basin  allocations  for  consistency. 

Allocation  Procedures 

In  developing  the  regional  projections  of  agricultural  produc¬ 
tion  the  following  procedure  was  used: 

1.  A  sor.ies  of  tables  was  pz-epared  foi*  each  of  the  via  jar  commodity 
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FIGURE  10.  PROJECTED  REQUIREMEOTS  OF  LIVESTOCK  PRODUCIS ,  U.  S.,  1980  and  2010 
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giqups  shoT-dng  the  quantity  produced  in  the  Ohio  Basin  states 
and  in  the  United  States  for  the  years  1939’  to  I963, 

3.  The  percentages  of  the  Uhited  States  output  that  has  been 

produced  or  is  being  produced  vdthin  the  Ohio  Basin  was  computed 
and  the  rej^tionship  developed  statistically, 

3.  These  basic  data  were  supplemented  with  comparable  information 
for  the  major  competing  areas. 

4.  Commodity  specialists  of  the  Economic  and  Statistical  Analyses 
Division,  EES,  were  asked  to  review  the  historical  relationships , 
then  project  a  percentage  or  share  of  the  national  production 
requirements  that  the  Ohio  Basin  could  be  expected  to  produce, 
considering  the  prospective  shifts  in  producing  regions. 

For  most  commodities  the  stability  of  production  trends  over  the 
last  20  years  suggest  no  major  changes  or  adjustments.  For  individual 
commodities  the  projected  needs  may  vary;  but  this  is  related  more 
to  expected  changes  in  per  capita  consumption  rates  than  to  regional 
shifts  in  production.  The  2010  estimates  are  merely  extensions  of  tho 
1980  projections  since  information  available  was  inadequate  to  suggest 
apportionment  of  national  requirements  beyond  that  date, 

Iiihile  the  projected  allocations  are  nearly  the  same  as  current 
levels,  overall,  the  Ohio  Basin  will  be  producing  a  slightly  smaller 
share  of  most  all  agricultural  products  (Table  9).  Pork,  turkeys, 
fruits,  vegetables  and  dry  beans  are  the  exception.  The  productive 
capacity  and  growth  of  other  producing  regions  e:jq)lain  these  minor 
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Table  9«  Current  and  Projected  Share  of  United  States  Output 

Originating  in  the  Ohio  River  Basin  Region,  1959-61  and 
Projected  1980 


Comraodity 

Percent  of  U,  S. 

1959-61  ... 

Production 

1980 

Beef  and  veal 

7.7 

6.5 

Lamb  and  mutton 

8.4 

7.5 

Pork 

16.9 

17.5 

Chickens 

4.1 

2.0 

Turkey 

9.6 

10.0 

Milk 

13.1 

13.0 

Eggs 

11.7 

10.0 

Wheat 

9.9 

8.0 

Rye 

10.6 

8.0 

Sugar 

8.6 

7.5 

Soybeans 

20.0 

18.0 

Fruits,  noncitrus 

8.6 

9.5 

Vegetables 

8.8 

9.0 

Potatoes 

4.9 

4.0 

Dry  beans 

35.0 

42.0 

Sweet  potatoes 

.9 

.5 

Source;  Economic  Framework  Section,  River  Basin  and  Watershed  Branch, 
RDED,  ERS,  USDA. 
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Basin  Production  Requirements 

Even  x-Jith  a  slight  decline  in  the  Nation's  share  of  agricultural 
production,  quite  a  large  increase  in  agricultural  production  will  be 
required  in  1980  and  2010  (Table  10).  The  important  variables  in 
determining  the  product  requirements  are  the  per  capita  rates  and 
population  levels.  Beef,  chickens,  turkeys,  vegetables  and  soybeans 
production  will  involve  better  than  two-fold  increases  by  2010.  ^7 

1980,  product  requirements  are  not  ejqjected  to  increase  significantly 
over  present  levels  except  in  the  care  of  turkeys  and  soybeans.  For 
some  products,  the  requirement  is  expected  to  be  slightly  less.-^ 

Assumptions  and  Limitations 

There  are  inherent  limitations  in  any  regionalization  of  pro¬ 
jected  requirements  for  products  to  be  sold  on  a  national  market. 

The  estimates  are  based  on  the  most  relevant  information  available 
at  this  time.  The  projections  x^ere  developed  on  the  assumption  that 
they  xTOuld  be  useful  as  guides  in  the  development  of  a  framexTOrk 
plan  for  resource  use  and  development. 

Even  though  the  per  capita  consumption  rates,  import-export 
balances,  and  regional  allocations  may  want  for  precision  and  accuracy 
the  projections  do  provide  an  internally  consistent,  aggregative  set 
of  estimates  x-jhich  should  (1)  aid  in  the  resolution  of  potential 


-^For  a  discussion  of  the  current  agricultural  production  in  the 
Ohio  Basin  see  the  report  prepared  by  the  Economic  Research  Service 
entitled  "The  Present  Agricultural  Economy  of  the  Ohio  River  Basin," 
RDED,  ERS,  March  1964.  For  the  current  and  projected  national  require 
ments  refer  to  Appendix  Table  1. 
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Table  10.  Production  of  Agricultural  Products,  Ohio  River  Basin,  1959- 
6l  and  Projected  I98O  and  2010 


Commodity 

Unit 

1959-61 

Production 
Reouirement  Index 

1980  2010 

\ 

(1959-61 

=  100) 

Wheat 

Bushels 

67,281.000 

100 

125 

Oats 

Bushels 

7^,783,000 

138 

176 

Sorghum 

Bushels 

1,847,000 

96 

120 

Corn 

Bushels 

570,747,000 

157 

194 

Barley 

Bushels 

7,396.000 

100 

131 

Rye 

Bushels 

1,855,000 

99 

145 

Sheep 

Lbs. 

137,000,000 

93 

145 

Cattle  &  Calves 

Mil.  Lbs. 

1,962 

148 

234 

Hogs 

Mil.  Lbs. 

3,168 

120 

186 

Farm  Chickens 

Mil.  Lbs. 

732 

144 

23s 

Broilers 

Mil.  Lbs. 

431.7 

104 

173 

Turkeys 

Mil.  Lbs. 

105.2 

208 

320 

Eggs 

Mil.  Eggs 

5,591 

96 

148 

Milk 

Mil.  Lbs. 

11,185 

118 

180 

Tobacco 

000  Lbs. 

454,402 

136 

194 

Cotton 

000  Bales 

2.5 

112 

168 

Vegetables 

000  Cwt. 

16 ,436 

138 

213 

Potatoes 

000  Cwt. 

5,440 

92 

141 

Sweet  Potatoes 

000  Cvrt. 

229 

74 

1 — 1 

rH 

Soybeans 

000  Bu. 

107,098 

203 

284 

Noncitrus  Fruit 

000  Tons 

346 

77 

l'?0 

Sugar  Beets 

000  Tons 

8.8 

28 

1 

00 

10 

Source:  Economic  Framework  Section,  River  Basin  and  V/atershed  Branch, 
Resource  Development  Economics  Division,  ERS,  USDA. 
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conflicts  between  competitive  resource  uses,  and  (2)  provide  a  partial 
basis  for  defining  the  prospective  agricultural  need  for  land  and 
water  resource  development. 

The  assumptions  in  this  study  are  identical  with  those  used  in 

Appendix  B  of  the  Ohio  report.-^  Further,  the  assumptions  in  this 

study  are  consistent  with  the  National  Economic  Projections  developed 

2/ 

by  the  Ad  Hoc  ^.Jater  Resources  Council  in  1963.“' 


-^Op.  cit. ,  Appendix  B,  "Projective  Economic  Study  of  the  Ohio 
Basin. " 

^"National  Economic  Growth  Projections,  1980,  2000,  2020," 
prepared  by  the  Economic  Task  Group  of  the  Ad  Hoc  Water  Resource 
Council  Staff,  I963. 
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PRESEIvIT  MD  EXPECTED  AGRICULTURAL  PRODUCTION  PATTERNS 


The  purpose  of  this  section  is  to  present  the  results  of  the 
study  outlined  heretofore.  A  discussion  of  the  incorporation  of 
existing  production  trends  in  the  1980  projections  also  follows. 

Production  and  Farm  Input  Projections 
At  first  glance  the  land  resources  of  the  Basin  appear  to  be 
definitely  under-utilized.  Half  of  the  total  cropland  and  pasture 
acreage  is  either  idle  or  in  permanent  pasture  (Figure  11).  However, 
this  half  of  the  acreage  is  generally  less  productive  and  not  well 
adapted  to  crop  production  in  its  present  state.  On  the  other 
half,  feed  crops  (com,  oats,  and  barley)  are  the  most  important  of 
the  major  crop  groups,  accounting  for  nearly  one-fourth  of  all 
cropland  and  pasture.  Food  crops  (wheat,  soybeans,  dry  field  beans 
and  potatoes)  make  up  about  one-eighth  of  the  total. 

Food  crop  acreage  is  concentrated  in  the  Wabash  and  ^jhite  sub¬ 
basins  (Appendix  Table  2).  They  contain  almost  two-thirds  of  the 
total  acreage  of  these  crops,  while  making  up  only  one-third  of 
the  acres  available  for  crop  and  pasture  production.  I'iich  of  the 
food  crop  acreage  is  in  soybeans,  a  crop  that  is  gradually  dis¬ 
placing  small  grains  and  forages  on  many  farms.  Feed  crops  (corn, 
oats  and  barley)  also  are  important  in  the  Wabash  and  lihite;  the 
Wabash  Sub-basnn  alone  accounts  for  32  percent  of  the  Basin  total. 
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FIGURE  11.  USE  OF  CROPLAND  AND  PASTURE  ACREAGE,  PRESENT  AND  PROJECTED 
1980  and  2010,  OHIO  RIVER  BASIN 
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Crop  roughages  (hay,  silage  and  cropland  pasture)  and  permanent 
pasture  are  distributed  more  uniformly  among  the  various  sub-basins. 

Less  land  xjill  be  available  for  production  in  1980 ,  as  almost  a 
million  acres  uill  be  taken  up  by  nonfarm  uses  which  are  associated 
with  a  growing  population  (see  page  33)-  About  half  of  this  acreage 
is  in  the  Miami,  VMte  and  Wabash  sub-basins.  The  loss  in  area  will 
be  compensated  by  gains  in  productivity,  however,  so  less  land  will 
be  needed  to  produce  the  Basin’s  projected  share  of  farm  products. 

In  fact,  the  amount  of  idle  land  is  expected  to  be  about  one-third 
higher  in  1980  than  at  present  (Appendix  Tables  2  and  3)»  Changes 
in  the  proportion  of  idle  land  vary  widely  among  the  sub-basins. 

Six  such  areas  show  decreases  in  idle  land  in  1980  Xijhile  in  seven 
others  unused  land  is  projected  at  more  than  double  the  current  level 
(compare  Figures  12  and  13).  Most  of  the  projected  increases  are 
in  the  northern  and  eastern  sub-basins. 

Food  crop  acreage  may  be  expected  to  rise  26  percent  by  1980 
but  this  growth  will  be  more  than  offset  by  losses  in  feed  crops , 
crop  roughages,  and  miscellaneous  crops  (fruits,  vegetables  and 
miscellaneous  grains).  The  net  result  will  be  a  slight  reduction 
in  total  acreage  devoted  to  crop  production.  Pasture  acreage  also 
will  decline  about  15  percent.  Four  of  .the  sub-basins  can  expect 
decreases  in  all  of  the  major  crop  and  pasture  groups,  while  the 
others  show  various  combinations  of  gains  and  losses. 

Changes  in  land  use  between  1980  and  2010  involve  a  general 
shift  out  of  the  idle  category  and  into  pasture  (Figure  14). 
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FIGURE  12.  PERCENT  OF  CROPLAND  AND  PASTURE  ACREAGE  IN  MAJOR  CROP 
AND  PASTURE  GROUPS  BY  SUB-B/\SINS,  OHIO  RIVER  BASIN, 
PRESENT  Tmi:  PERIOD 
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FIGURE  13.  PERCENT  OF  CROPLAND  AND  PASTURE  ACREAGE  IN  MAJOR  CROP 
AND  PASTURE  GROUPS  BY  SUB-BASINS,  OHIO  RIVER  BASIN, 
1980 
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FIGURE  14.  PERCENT  OF  CROPLAND  AND  PASTURE  ACREAGE  IN  MAJOR  CROP 
AND  PASTURE  GROUPS  BY  SUB -BAS INS,  OHIO  RIVER  BASIN, 
2010 
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Increases  in  acreages  of  food  and  feed  crops  as  well  as  crop  roughages 
are  expected,  but  such  changes  are  expected  to  be  small  relative  to 
the  52  percent  average  increase  in  pasture.  In  nearly  half  of  the 
sub-basins  pasture  acreage  will  be  doubled  or  tripled  and  decreases 
iri.ll  occur  in  only  three.  Idle  land  will  all  but  disappear  in  the 
Guyandotte,  Ohio -Louisville,  Green  and  Cumberland  sub-basins,  but 
substantial  acreages  will  remain  unused  in  the  eastern  part  of  the 
Basin. 

The  total  acreage  of  land  in  crops  in  2010  will  be  only  slightly 
above  the  present  level,  while  pasture  will  be  nearly  30  percent 
higher.  Thus,  the  total  land  used  in  crop  and  pasture  production  in 
2010  will  be  about  12  percent  higher  than  the  present.  Feed  crops 
will  continue  to  dominate  the  crop  acreage  even  though  their  acreage 
increases  by  only  one  percent.  An  increase  of  more  than  one-third 
will  occur  in  land  producing  food  crops.  Soybeans  TAri.ll  account  for 
much  of  this  increase. 

Crop  and  Pasture  Production  Patterns 

Changes  in  crop  and  pasture  production  in  the  Basin  and  its 
sub-areas  are  the  result  of  changes  in  yields  as  Xi:ell  as  in  acreages. 
Production  of  food  crops  (in  tons  of  product)  is  expected  to  increase 
81  percent  by  1980,  xjhile  acreage  x^ill  be  only  26  percent  higher 
(Table  11).  Feed  crop  production  xri.ll  rise  46  percent  even  though 
acreage  will  be  less  than  at  present.  The  larger  increase  in  food 
crops  is  mainly  due  to  the  rapid  increase  in  soybean  production  in 
response  to  a  doubling  demand  betxixeen  1959-61  and  1980  (Table  10). 
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Table  11.  Production  of  Food  and  Feed  Crops  and  Crop  Roughages  by 
Sub-basin,  Ohio  River  Basin,  Present  and  Projected  1980 
and  2010 


Sub-basin  1/ 

Food  Crops 

Present 

1980 

2010 

A 

Allegheny 

26 ,483 

-Tons  of  Product- 

25.301 

65,874 

B 

Monongahela 

35.021 

4.323 

92,021 

C 

Pittsburgh  SMSA 

12,174 

13.167 

63,867 

D 

Beaver 

27.036 

14.079 

22,837 

E 

Upper  Ohio 

16,130 

15,919 

158,188 

F 

Muskingum 

151.290 

153,329 

528,381 

G 

Kanawha  -  Little  Kanawha 

9.589 

6,272 

73,y-^2 

H 

Ohio  -  Huntington 

8,037 

9,446 

191,051 

I 

Scioto 

393,828 

587,014 

1,098,280 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

156 

59 

1,798 

K 

Ohio  -  Cincinnati 

46,887 

121,698 

122,626 

L 

Little  Miami  -  Miami 

350,150 

486,430 

1,182,495 

M 

Licking,  Kentucky,  Salt 

12,446 

7,059 

27,451 

N 

Ohio  -  Louisville 

27,923 

76,496 

93.821 

0 

Lower  Ohio  -  Evansville 

321,413 

1,160,423 

1,674,181 

P 

Green 

62,135 

227,954 

340,760 

Q 

White 

893,865 

1.730,109 

2,074,092 

R 

Wabash 

2.159.036 

3.655,728 

3.546,065 

S 

Cumberland 

65,110 

53,724 

361,39? 

TOTAL 

4,618,709 

8,348.530 

11,718.527 

Table  Continued— 
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Table  11. 


Production  of  Food  and  Feed  Crops  and  Crop  Roughages  by 
Sub-basin,  Ohio  River  Basin,  Present  and  Projected  1980 
and  2010  (CONT.) 


Sub-basin  1/ 

Feed  Crops 

Present 

1980 

2010 

A 

Allegheny 

218,175 

•Tons  of  Product- 

212,863 

348,496 

B 

Monongahela 

54,804 

43 ,458 

115.097 

C 

Pittsburgh  SMSA 

81,488 

45.077 

56.874 

D 

Beaver 

169,032 

117,861 

216.315 

E 

Upper  Ohio 

119,766 

82.951 

134.155 

F 

Muskingum 

762,864 

850,811 

1.734.382 

G 

Kanawha  -  Little  Kanawha 

90,429 

258,528 

263.573 

H 

Ohio  -  Huntington 

170,090 

109.879 

130,503 

I 

Scioto 

1A56,55Z 

2,715.729 

4,489,477 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

34,223 

58.562 

34,047 

K 

Ohio  -  Cincinnati 

332,235 

255.576 

201,260 

L 

Little  Miami  -  Miami 

1.792,757 

3.501.048 

5.142.636 

M 

Licking,  Kentucky,  Salt 

397  A7Z 

290.709 

399.593 

N 

Ohio  -  Louisville 

222,743 

204,940 

100,859 

0 

Lower  Ohio  -  Evansville 

900,705 

795.852 

102,119 

P 

Green 

553.086 

615.649 

212,174 

Q 

White 

2,982,008 

4,018.673 

5.360.843 

R 

Wabash 

5.933.13'» 

9,860,456 

14,277.615 

S 

Ciimberland 

699.272 

746,966 

380,179 

TOTAL 

16.970,835 

24.785.588 

33.700.197 

Table  Continued — 


Table  11.  Production  of  Food  and  Feed  Crops  and  Crop  Roughages  by 
Sub-basin,  Ohio  River  Basin,  Present  and  Projected  I98O 
and  2010  (CONT.) 


Sub-basin  3^ 

Crop  Rouehases 

Present 

1980 

2010 

A 

Allegheny 

840,611 

■Tons  of  Product- 

1,251,768 

1.312,476 

B 

Monongahela 

356,248 

314,483 

891,588 

C 

Pittsburgh  SMSA 

326,031 

430,318 

428,072 

D 

Beaver 

390 ,441 

389,126 

499,366 

E 

Upper  Ohio 

385.211 

436.855 

746.133 

F 

Muskingum 

1.093.'*57 

1.389,362 

1.437,493 

G 

Kanawha  -  Little  Kanawha 

589.195 

625.441 

1.336.437 

H 

Ohio  -  Huntington 

266,559 

304,762 

634,979 

I 

Scioto 

794,116 

1,412,214 

631,821 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

34,465 

34.715 

180, 629 

K 

Ohio  -  Cincinnati 

358.251 

392,957 

886 ,960 

L 

Little  Miami  -  Miami 

938.685 

1,768,150 

601,699 

M 

Licking,  Kentucky,  Salt 

914,639 

1,064,491 

1.474,794 

N 

Ohio  -  Louisville 

295.077 

540,305 

517.469 

0 

Lower  Ohio  -  Evansville 

407,345 

465,098 

997,251 

P 

Green 

574,854 

653.633 

1.208,545 

Q 

VJhite 

1,184,851 

1,867,278 

1,996,722 

R 

VJabash 

1,639.281 

2.525.319 

2,753.W 

S 

Cumberland 

822,873 

999,075 

1,636,750 

TOTAL 

12,212,190 

16,865.350 

20,172,587 

Source;  1959  Census  of  Agriculture 


^ Sub-basin  definition  identical  with  that  used  in  Appendix  B  of 
the  Ohio  Basin  Comprehensive  Survey  Report  except  that  Cattaraugus  and 
Chantangua  counties  of  New  York  State  are  added  to  the  Allegheny  Sub-ba 
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Production  of  food  crops  is  projected  to  decline  in  8  sub-basins 
most  of  which  are  in  the  eastern  or  southern  portion  of  the  Basin. 

The  largest  increases  are  expected  in  the  Lower  Ohio  -  Evansville 
and  Green  sub-basins  vjhere  production  will  be  more  than  triple  the 
present  level.  Gains  and  losses  in  feed  crops  are  mixed  among  the 
sub-basins. 

Changes  in  production  of  crop  roughages  to  1980  are  smaller  than 
is  food  or  feed  crops.  Increases  are  projected  for  all  sub-basins 
except  the  Honongahela  and  Beaver,  id.th  the  greatest  percentage 
growth  in  the  Scioto,  Miami  and  Ohio-Louisville  sub-basins. 

Production  rises  are  expected  in  all  the  major  crop  groups 
between  1980  and  2010 ,  but  the  percentage  changes  are  smaller  than 
from  the  present  to  1980.  The  chief  reason  for  the  slower  rate  of 
growth  is  the  leveling  off  of  crop  yield  increases  between  1980  and 

2010.  Annual  yield  increases  in  this  period  are  projected  at 
roughly  two-thirds  of  the  I96O-8O  annual  figures.  The  net  result  is 
that  production  of  food  crops  in  2010  tiill  be  about  double  the  present 
production— food  crops  will  be  two  and  one-half  times  the  present 
level  and  crop  roughages  about  two- thirds  above  the  present. 

The  tonnage  of  crop  production  in  the  projection  years  by  sub¬ 
basins  is  important  information  in  the  analysis  of  transportation 
problems.  Due  to  yield  increases  and  changing  cropping  patterns 
among  sub-basins,  production  distribution  and  acreage-use  distribution 
vary  somewhat.  Minor  crop  production  is  not  included  in  the  tonnage 


5^ 


figures  presented.  While  these  crops  are  high-valued,  they  do  not 
represent  sizeable  quantities  for  transport. 

Comparison  of  Existing  Trends  With  Projected  Production 

An  initial  run  of  the  projection  model  for  1980  provided  cropping 
patterns  among  sub-basins  that  appeared  inconsistent  with  trends  in 
production  patterns  as  found  in  the  Census  of  Agriculture.  The 
efficiency  aspect  of  the  model  alloxired  concentrations  of  production 
and  eliminated  production  in  some  sub-basins.  The  direction  of 
change  was  consistent  with  trend  information.  Although  agricul¬ 
tural  production  is  moving  to  areas  of  efficient  production,  the 
shifts  probably  would  not  be  as  rapid  as  the  basic  projection  model 
implied.  Consequently,  trends  in  production  as  reported  by  the 
Bureau  of  Census  and  the  Statistical  Reporting  Service  vrere  analyzed 
to  identify  reasonable  bounds  on  production  pattern  changes  by  1980. 

An  interpretation  of  trends  indicates  that  at  least  half  of  the 
acreage  nox-x  devoted  to  the  major  crops  would  be  utilized  for  these 
crops  in  1980.  Thus,  a  minimum  acreage  restraint  was  placed  on 
each  Land  Resource  Area  for  the  major  food,  feed  and  roughage  crop 
for  the  1980  computer  run.  The  1980  distributions  shoxm  herein 
reflect,  in  part,  a  continuation  of  past  trends  as  well  as  an 
emphasis  on  farmers'  continued  efficient  use  of  their  land  resources. 

The  projection  year  2010  represents  a  time  span  into  the  future 
during  which  nex-x  generations  of  resource  oxxners  and  managers  xxill  be 
producing  the  needed  agricultural  products.  For  the  2010  projection. 
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the  assumption  is  that  capital  flows,  farm  consolidation  and  other 
management  techniques  x^rill  be  sufficient  to  allow  the  efficiency- 
aspect  of  the  model  to  fully  operate  for  the  2010  projection.  The 
results  of  the  2010  computer  run  indicate  a  slight  reversal  of 
current  trends  in  production  among  sub-basins  (see  Appendix  Tables  5» 

6  and  7).  The  expected  population  pressure  by  2010  for  agricultural 
products  is  such  that  very  little  agricultural  land  is  projected  to 
be  idle.  Idle  lands  that  are  brought  into  use  are  expected  to  be 
employed  efficiently.  Even  so,  sub-basins  previously  losing  out  in 
the  production  of  feed  and  food  crops,  gain  in  relative  as  well  as 
absolute  production  by  2010. 

Fertilizer  Use 

Fertilizer  applications  have  been  increasing  for  many  years  in 
the  Basin,  as  in  the  entire  Nation,  This  trend  is  assumed  to  continue 
into  the  projection  years.  Indeed,  the  achievement  of  projected 
yield  increases  is  based  to  a  considerable  extent  on  heavier  applica¬ 
tions  of  fertilizer  on  an  increasing  proportion  of  crop  and  pasture 
acreage.  Total  tonnage  of  nitrogen  (actual  N)  is  e:}q)ected  to  be 
double  its  current  level  in  1980,  while  likoly  to  be 

nearly  50  percent  higher  (Table  12).  Between  1980  and  2010,  applica¬ 
tions  will  continue  to  increase  although  the  annual  rate  of  increase 
will  be  less  than  during  the  current- to -1980  period.  The  tonnage  of 
M  in  2010  mil  be  more  than  two  and  one-half  times  as  high  as  at 
present,  and  the  percentage  increases  in  ^2^^  ‘^2^  will  be 
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Table  12.  Fertilizer  Use  on  Crops  and  Pasture,  by  Sub-basins,  Ohio  Ri-^.-er  Rasin, 
Projected  I98O  and  2010 
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Source:  Present  estimate  developed  from  "Commercial  Fertilizer  Used  on  Crops  and  Pasture 
the  United  States  1959  estimates,"  Statistical  Bulletin  No.  3^8,  July  1964. 
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slightly  less.  Ih.de  variations  are  expected  to  occur  among  the 
sub-basins  in  the  rate  of  change  in  fertilizer  use  over  time,  mainly 
because  of  differences  in  the  crops  produced. 

The  projected  fertilizer  applications  Xi7ill  be  sufficient  to 
maintain  soil  productivity  at  the  relatively  high  crop  yield  levels 
of  the  projection  years.  Actual  fertilizer  applications  may  be  less 
in  areas  of  high  livestock  production,  where  manure  may  be  used  to 
supply  plant  food  nutrients,  Hovjever,  the  effect  of  such  substitu¬ 
tion  on  total  fertilizer  consumption  in  the  Basin  is  not  ej^ected  to 
be  significant. 

Production  Costs  for  Crops 

Total  costs  of  production  for  feed,  food  and  hay  crops  in  the 
Basin  are  expected  to  be  1.05  billion  dollars  in  1980  and  1.35 
billion  in  2010,  a  rise  of  28  percent.  Comparable  data  on  current 
production  costs  are  not  available.  Production  costs  were  based  on 
current  input  price  levels,  therefore  changes  in  these  costs  reflect 
only  changes  in  physical  inputs  such  as  increasing  levels  of 
fertilizer  application  and  higher  machinery  costs  for  harvesting 
the  larger  yields  of  crops  in  the  projection  years.  They  are  offset 
to  some  extent  by  decreasing  physical  labor  inputs.  As  would  be 
expected  from  their  large  acreage,  feed  grains  account  for  more  than 
half  of  total  costs  in  1980  and  2010. 
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Critical  Assumptions  and  Limitations 

Assumptions  affecting  crop,  pasture  and  livestock  production  in 
the  Basin  as  a  whole  have  been  mentioned  previously.  These 
assumptions  on  rate  of  increase  in  crop  yields,  livestock  feeding 
efficiencies,  production  costs  and  demand  factors  also  apply  in 
estimates  of  resource  use  and  production  among  the  sub-basins. 
Differences  between  the  projected  and  actual  crop  yields  in  the 
various  sub-basins,  for  example,  could  result  in  errors  in  projected 
shifts  of  production  from  one  sub-basin  to  another.  Similarly, 
differential  changes  in  livestock  feeding  efficiencies  could 
affect  allocation  of  livestock  production  among  the  sub-basins. 

Gains  in  labor  efficiency  were  assumed  to  apply  uniformly  through¬ 
out  the  B3.sin  for  each  crop  and  livestock  enterprise.  Differences  in 
gains  among  the  sub-basins  could  change  the  allocation  of  both  crops 
and  livestock.  Such  gains  likely  will  tend  toward  greater 
uniformity  irith  the  passage  of  time,  Ilotivation  of  farmers  in  the 
direction  of  general  production  efficiency  and  profitable  use  of 
resources  also  was  assumed  to  be  uniform  among  the  sub-basins.  In 
terms  of  the  model  used  in  allocating  production,  farmers  currently 
are  not  using  resources  in  the  most  efficient  manner,  and  therefore 
considerable  gains  in  efficiency  are  possible.  Differences  among  the 
sub-basins  in  the  rate  of  reorganization  of  resources  toward  profit¬ 
able  production  would  change  production  patterns  considerably.  Here 
again,  it  is  believed  that  farmers  x^rill  tend  to  become  more  nearly 
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uniform  in  managerial  ability  and  will  react  more  uniformly  to  economic 
stimuli. 


Rural  Farm  Population  and  Ehployment 

Both  farm  population  and  employment  in  agriculture  are  expected 
to  decrease  to  a  fraction  of  the  current  figures  by  2010.  Farm 
sizes  likely  will  continue  to  increase  with  mechanization  and  many 
small  farmers  x-jill  find  better  employment  opportunities  in  non-farm 
work. 

Basin  Farm  Population 

Population  projections  were  developed  on  the  basis  of  trends  in 
numbers  of  farms  by  economic  classes  and  on  numbers  of  persons  per 
farm  household.  The  ratio  of  part-retirement  farms  to  other  farms 
was  assumed  to  remain  at  the  I960  level  throughout  the  Basin.  These 
farms  x-rere  assumed  to  have  a  population  of  txiro  people  per  farm  and 
to  remain  at  that  level  in  1980  and  2010.  Population  per  household 
on  the  remaining  farms  x-jas  assumed  to  vary  by  sub-basins  and  to 
decrease  gradually,  approaching  non-farm  population  per  household 
by  2010.  Population  xras  assumed  to  decline  to  3.4?  per  farm  house¬ 
hold  in  1980  and  3.33  in  2010,  compared  with  3.40  and  3.28  for  all 
households  in  the  Basin. 

The  definition  of  farm  population  in  this  report  is  consistent 
X'jith  the  i960  Census  of  Population.  The  Census  definition  includes 
all  persons  living  on  tracts  of  10  or  more  acres  with  farm  product 
sales  of  .’)50  or  more,  or  on  tracts  of  less  than  10  acres  if  sales 
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amount  to  .'5250  or  more.  This  definition  has  certain  limitations. 

A  few  people  tdio  live  on  farms  were  excluded  who  live  within  the 
boundaries  of  incorporated  places  of  2,500  or  more  population,  and 
also  those  who  live  in  urban  places  but  work  on  farms.  Cn  the  other 
hand ,  the  definition  includes  people  who  are  classified  as  farmers 
but  also  have  full-  or  part-time  t^jork  off  the  farm.  Multiple  job 
holding  can  be  important  in  some  areas  of  the  Basin  in  terms  of 
numbers,  ^.hile  the  definition  allows  for  undercounting  in  urban 
places  under  2,500»  multiple  job  holding  is  considered  more  signifi¬ 
cant.  The  net  affect  may  be  an  overstatement  of  the  number  of  people 
who  contribute  to  agricultural  production. 

Farm  population  is  expected  to  decline  35  percent  from  the  present 
to  1980  (Table  13).  As  would  be  expected,  the  smallest  decreases 
are  projected  for  the  more  productive  agricultural  areas,  such  as  the 
Muskingum ,  Scioto,  Wabash,  and  Ihite.  Much  larger  percentage 
declines  are  expected  in  such  areas  as  the  Guyandotte,  Licking- 
Ken  tucky-Salt,  and  Cumberland  which  are  less  productive,  and  in  the 
Pittsburgh  and  Cincinnati  areas,  where  agriculture  is  gradually 
being  displaced  by  urban  expansion. 

Population  is  expected  to  continue  its  decline  from  1980  to 
2010,  with  less  variation  among  areas  than  in  the  I96O-I98O  period. 

The  number  of  people  on  farms  in  2010  x>all  be  only  38  percent  of  the 
current  number.  In  a  few  sub-basins  there  xirill  be  less  than. one- 
fourth  as  many  farm  people  in  2010  as  in  i960. 
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Table  13.  Farm  Population  by  Sub-basins:  Ohio  River  Basin,  Present  and  Fio'iec' .-d,  i^'30  and 

2010 
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Basin  Farm  Employment 

Farm  employment  Xiras  estimated  from  labor  requirements  for  pro¬ 
ducing  the  quantities  of  farm  products  projected  for  1980  and  2010. 
Labor  requirements  per  unit  of  product  were  assumed  to  decline 
drastically  from  current  levels  to  the  projection  years,  in  accordance 
vri.th  past  trends.  The  number  of  hours  per  man  year  of  labor  were 
assumed  to  drop  from  2,232  in  1959-61  to  1,910  in  1980  and  1,650 
in  2010,  in  line  xjith  projections  made  by  the  Ad  Hoc  Water  Resources 
Council  Staff. ^  The  present  relationship  betxireen  labor  require¬ 
ments  and  employment  was  assumed  to  continue  in  the  projection  years. 

Bnployment  estimates  are  more  nearly  in  line  xd.th  the  Census 
of  Population  concept  of  employment  than  xd.th  the  Census  of  Agriculture 
estimates  of  numbers  of  farm  x-/orkers.  The  Census  of  Agriculture 
records  the  nximber  of  xrorkers  on  farms  during  the  week  prior  to 
enxmieration  and  includes  seasonal  x^rkers  who  may  have  been  employed 
only  a  fraction  of  the  year.  The  Census  of  Population  classifies 
workers  on  the  basis  of  income  earned,  placing  xrorkers  in  the  industry 
from  xjhich  they  derive  the  largest  income.  Employment  estimates  in 
this  study  include  all  labor  used  on  farms. 

Employraent  is  projected  to  decline  by  45  percent  from  the  present 
to  1930  for  the  Basin  as  a  whole,  x-jith  decreases  ranging  from  l6  per¬ 
cent  in  the  Wabash  to  more  than  two-thirds  in  the  Ohio -Huntington, 
L-icking-Kentucl<y-Salt  and  Cumberland  (Table  14).  The  average  rate 

— ^Op.  cit.  ,  "national  Economic  Qroxrth  Projections,  1980,  2000, 
2020,"  July  1963. 


able  14,  Enployir.ent  in  Agriculture,  by  Sub-basins,  Ohio  River  Basin,  Present  and  Projected 
1980  and  2010 
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of  decline  is  expected  to  be  slower  between  1980  snd  2010  in  most  of 
the  sub-basins  but  xd.ll  be  more  rapid  in  the  Muskingum,  Miami,  VJhite 
and  Wabash.  By  2010,  employment  will  be  a  little  more  than  one- 
third  of  the  present  level. 

Assximptions  and  Limitations 

Projections  of  farm  population  depend  upon  estimates  of  farm 
employment  and  family  size.  While  size  of  family  is  an  important 
factor,  it  is  not  so  critical  as  farm  employment.  Employment  figures 
are  expected  to  change  more  rapidly  than  marriage  and  birth  rates 
which  affect  family  size.  Any  deviation  from  the  current  and  past 
trend  of  continued  farm  mechanization,  attractive  non-farm  employment 
opportunities,  and  increasing  farm  size  would  affect  employment 
estimates.  If  labor  requirements  decrease  at  a  slower  rate  than 
those  projected  here,  the  actual  employment  would  be  greater  than  the 
projected  employment.  Conversely,  increases  in  migration  out  of 
agriculture  could  occur  if  estimates  of  labor  requirements  in  the 
projection  years  are  higher  than  the  actual  requirements. 

Comparability  of  Results  With  the  A.  D.  Little  Study 

In  the  development  of  their  projections  for  the  Ohio  Basin,  the 
A.  D.  Little  Company  developed  output  and  employment  estimates  for 
agriculture  for  the  Basin  and  sub-basins.  These  estimates  were  based 
primarily  on  historical  relationships.  The  A.  D.  Little  methodology 
involved  the  projections  of  all  economic  output  for  the  Ohio  Basin. 
The  output  X'jas  then  allocated  to  the  various  sectors  such  as 
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agriculture,  construction,  textile  mill  products,  electrical  machinery, 
etc.  based  on  updated  194?  shares.  The  sub-basin  estimates  were 
developed  by  extrapolating  historical  trends  in  sub-basin  output. 

The  ERS  analysis,  as  outlined  in  this  report,  considers  the 
relative  productivity  of  the  agricultural  resource  in  the  various 
•  sub-basins  and  examines  potential  changes  in  aggregate  demand  which 
influence  the  use  of  the  agricultural  resources,  hence  output  and 
employment.  Ideally  the  in-depth  analysis  of  the  primary  sectors  in 
the  region  should  be  done  first.  But  funding  and  timing  of  studies 
did  not  permit  this  kind  of  sequencing.  Accordingly,  comparisons 
are  made  in  this  report  to  determine  potential  differences  in  output 
and  employment  by  sub-basins. 

Agricultural  Output  Comparison 

The  distribution  of  agricultural  output  or  income  among  sub¬ 
basins  from  the  two  studies  indicate  similar  general  patterns  of 
output.  But  sufficient  differences  occur  to  warrant  discussion. 

According  to  the  ERS  analysis  the  sub-basins  of  the  Ohio  x-jith 
the  most  productive  agricultural  resource  base  have  significantly 
larger  shares  of  agricultural  output  (Table  15)*  The  Wabash,  ’Jhite, 
Scioto  and  Miami  are  examples  of  sub-basins  where  agricultural 
output  tends  to  concentrate.  For  instance,  the  distributions  for 
the  Wabash  Sub-basin  reflect  a  two-fold  difference,  amounting  to  as 
much  as  $75  million  in  agricultural  output.  On  the  other  hand, 
several  of  the  sub-basins  with  less  productive  soils  show  smaller 
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Table  15.  Comparison  of  Agricultural  Income  Estimates,  A.  D.  Little 
and  ERS  Analyses 


Sub-basin 

1980  Projections 

ADLD  1/  ERS 

2010  Projections 
ADLD  1 /  ERS 

A 

Allegheny 

2.7 

Percent  of 

2.2 

Basin  Total— 

2.6 

2.7 

B 

Monongahela 

1.7 

1.0 

1.4 

1.7 

C 

Pittsburgh  SMSA 

1.6 

.8 

1.6 

.8 

D 

Beaver 

1.2 

1.1 

1.0 

1.1 

E 

Upper  Ohio 

2.2 

1.0 

2.0 

1.5 

F 

Muskingum 

5.5 

5.1 

5.7 

5.7 

G 

Kanawha  -  Little  Kanawha 

4.4 

2.1 

3.7 

2.9 

H 

Ohio  -  Huntington 

2.5 

1.0 

2.2 

1.5 

I 

Scioto 

5.1 

8.4 

5.3 

8.5 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

.6 

.3 

.1 

.4 

K 

Ohio  -  Cincinnati 

3.8 

1.7 

3.9 

2.0 

L 

Little  Miami  -  Miami 

6.7 

10.4 

7.2 

9.5 

M 

Licking,  Kentucky,  Salt 

11.5 

3.8 

11.7 

3.5 

N 

Ohio  -  Louisville 

2.9 

2.2 

2.9 

2.0 

0 

Lower  Ohio  -  Evansville 

4.7 

5.1 

4.7 

4.4 

P 

Green 

7.5 

3.8 

7.8 

3.4 

(} 

White 

8.4 

15.2 

8.4 

14.2 

R 

V/abash 

14.1 

29.9 

14.9 

28.6 

S 

Cumberland 

12.9 

4.9 

12.7 

5.5 

TOTAL 

100.0 

100.0 

100.0 

100.0 

^"Projective  Economic  Study  of  the  Ohio  River  Basin"  prepared  by 
the  Arthur  D.  Little  Company,  August  1964,  Table  II-6,  p.  47-6?. 
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Several  factors  influence  these  relationships.  Perhaps  most 
significant  is  the  level  of  demand  for  agricultural  products  relative 
to  the  expected  change  in  production  potential  in  the  sub-basins* 
technology.  Agricultural  gains  in  subregions  such  as  the  tJabash  are 
expected  to  improve  at  a  faster  rate  than  requirements  for  agricul¬ 
tural  products.  Consequently,  agricultural  production  tends  to 
concentrate  in  these  more  efficient  areas  of  production. 

The  results  of  the  ERS  study  show  considerable  increases  in 
idle  land  in  1980  as  a  result  of  the  expected  demand-gain  in  tech¬ 
nology  relationships.  Since  the  poorer  lands  x-jill  be  retired  by 
farmers,  the  sub-areas  with  large  amounts  of  poorer  land  would  be 
expected  to  produce  decreasing  shares  of  the  Ohio  agricultural 
output.  The  ERS  analysis  indicates  that  these  shifts  are  likely 
to  come  about  as  farmers  increase  their  management  skills  and  become 
more  responsive  to  the  economic  conditions  in  agriculture. 

Agricultural  Employment  Comparison 

In  general,  the  relationships  for  the  agricultural  employment 
distribution  among  the  sub-basins  hold  as  x^7as  the  case  for  agri¬ 
cultural  output.  Hoxfjever,  some  differences  occurred  which  x^jere  even 
counter  to  the  relationships  for  output,  khile  some  of  the  sub-basins 
crop  and  pasture  land  is  being  devoted  to  lower- valued  uses,  labor- 
use  intensity  remains  relatively  high.  This  is  particularly  the  case 
for  sub-basins  in  the  northeastern  part  of  the  Basin  which  have 
increasing  shares  of  their  cropland  devoted  to  roughage  production. 
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By  2010,  as  cropland  in  all  sub-basins  is  devoted  to  higher  uses, 
the  employment  and  output  distributions  are  more  nearly  alike.  The 
lower-valued  output  and  the  relatively  high  labor-intensive  land 
use  xTOuld  indicate  low  farm  earnings  in  1980  for  certain  sub-basins 
(Table  l6). 
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Table  16,  Comparisons  of  Agricultural  Employment  Estimates,  A.  D. 
Little  and  ERS  Analyses 


Sub-basins 

1980  Projections 

ADLD  l/  ERS 

2010  Projections 

ADLD  1/  ERS 

A 

Allegheny 

2.7 

- 000 

3.3 

Persons - 

2.6 

4.4 

B 

Monongahela 

1.7 

2.0 

1.4 

2.7 

C 

Pittsburgh  SMS  A 

1.6 

1.2 

1.6 

1.3 

D 

Beaver 

1.2 

1.5 

1.0 

1.7 

E 

Upper  Ohio 

2.2 

1.7 

2.0 

2.3 

F 

Muskingum 

5.5 

7.5 

5.7 

6.7 

G 

Kanawha  -  Little  Kanawha 

4.3 

4.2 

3.7 

5.3 

H 

Ohio  -  Huntington 

2.5 

1.5 

2.2 

2.2 

I 

Scioto 

5.1 

6.2 

5.3 

6.1 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

.6 

.5 

.1 

.8 

K 

Ohio  -  Cincinnati 

3.8 

2.6 

3.9 

3.1 

L 

Little  Miami  -  Miami 

6.7 

8.5 

7.2 

6.5 

M 

Licking,  Kentucky,  Salt 

11.5’ 

6.6 

11.7 

6,2 

N 

Ohio  -  Louisville 

2.9 

2.6 

3.0 

2.3 

0 

Lower  Ohio  -  Evansville 

4.8 

4.2 

4.7 

4.1 

P 

Green 

7.6 

5.1 

7.8 

5.0 

Q 

White 

8.4 

12.3 

8.4 

11.2 

R 

Wabash 

14.0 

21.4 

15.0 

21.0 

S 

Cumberland 

12.9 

7.9 

12.8 

7.1 

TOTAL 

100.0 

100.0 

100.0 

100.0 

^’'Projective  Economic  Study  of  the  Ohio  River  Basin"  prepared 
by  the  Arthur  D.  Little  Company,  August,  1964, 
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COWCLUSIONS 


The  Ohio  River  Basin  agricultural  resource  is  expected  to  be 
more  than  adequate  in  the  short-run  future  (next  10-15  years)  to 
produce  its  share  of  the  U.  S.  agricultural  product  requirements. 

Of  the  50  million  acres  of  crop  and  pasture  land  in  the  Ohio  Basin, 
there  arc  nou  some  8.5  million  acres  in  private  oimership  that  are 
idle.  Under  the  assumptions  of  the  framework  study  and  with  no 
further  public  water  resource  development  the  effective  demand  could 
be  met  with  nearly  I3  million  acres  of  crop  and  pasture  land  not  in 

1/ 

use.— 

Hox-jever,  by  2010,  the  results  indicate  that  only  1.5  million 
acres  xTOuld  not  be  in  use.  The  conclusion  is  that  the  population 
pressure  xrould  be  so  great  that  the  on-farm  agricultural  technology 
development  and  adoption  X7ill  not  be  sufficient  to  preclude  supplies 
of  agricultural  commodities  to  be  limited,  thereby  having  an  effect 
on  product  prices  and  need  for  agricultural  water  resource  development. 

Implications  for  Agricultural  Irrigation,  Drainage,  and  Flood  Protection 

The  agricultural  resource  can  be  improved  in  many  ways.  Agricul¬ 
tural  research  can  be  emphasized  to  push  for  even  greater  increases  in 

”^The  exi^ected  reduction  of  cropland  use  by  farmers  in  the  Ohio 
region  by  4. 5*  million  acres  appears  consistent  with  the  51  million  -orre 
reduction  estimated  for  the  Nation  by  I98O.  See  Land  and  tjater  ReEourc.e 
A  Policy  Guide,  USDA,  Washington,  D.  C. ,  May  1962,  p.  43. 
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technology  development  and  food  substitutes.  Increased  emphasis  can 
be  placed  on  extension  programs  to  increase  technology  adoption. 
Agricultural  land  drainage,  supplemental  irrigation  and  protection 
of  productive  flood  plains  also  are  means  of  improving  the  land 
resource  and  enhancing  the  long-term  productive  potential  of  the 
Basin. 

The  fact  that  1980  production  needs  can  be  met  without  further 
public  resource  development  does  not  mean  that  water  resource 
development  for  agricultural  purposes  in  the  short  run  might  not 
be  desirable.  If  economic  benefits  can  be  attributed  to  x^rater 
developments ,  then  the  resource  development  is  in  the  national 
interest.  Hovjever,  if  cropland  is  idled  because  of  these  measures, 
a  certain  opportxinity  cost  occurs  which  normally  is  not  considered 
in  individual  project  benefit-cost  analyses.  Water  resource 
development  for  agricultural  purposes  in  the  long  run  xindoubtedly 
would  be  feasible.  In  other  words,  water  resource  development  for 
agricultural  purposes  may  be  feasible  in  the  short  run  as  an 
efficient  way  of  providing  agricultural  products  and  may  be  necessary 
in  the  long  run  to  prevent  absolute  shortages. 

Further  Use  of  ERS  Projection  Model 

The  computer  model  developed  for  the  regional  framework  analysis 
provides  a  consistent  basis  for  identifying  agricultural  resource 
development  needs.  Since  the  model  considers  national  and  regional 
production  requirements  and  the  supply  potential  in  each  basin,  a 
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framexTOrk  exists  for  evaluating  the  gains  or  losses  if  irrigation, 
drainage  and  flood  protection  for  agricxaltural  purposes  are  included 
or  excluded  in  the  framework  plan. 

Irrigation  and  drainage  potential  studies  are  underway  by  the 
Economic  Research  Service  xjhich  will  supplement  the  framexiiork  analysis 
and  will  be  reported  at  a  later  date  as  a  supplement  to  this  report. 
However,  these  studies  will  indicate  general  potential  and  Xfjill  not 
be  in  sufficient  detail  for  project  analysis  x^thout  further  study. 
Detailed  studies  Xiiill  be  necessary  to  determine  project  feasibility 
for  these  purposes  in  each  sub-basin. 

Farm  Population  and  Livestock  Water  Needs 

The  size  of  the  rural  farm  population  is  decreasing.  Although 
members  of  farm  families  will  increase  per  capita  consximption  of 
water,  the  aggregate  domestic  need  for  water  by  the  farm  population 
is  expected  to  decline.  Livestock  nximbers  x/ill  be  increasing 
significantly;  consequently  xrater  requirements  for  livestock  x^rill 
increase.  Much  of  the  rural  farm  home  and  livestock  water  supplies 
come  from  ground  Xrjater,  therefore  the  adequacy  of  this  source  must 
be  determined.  In  some  areas,  public  water  resource  development 
may  be  necessary  to  serve  rural  farm  needs.  Although  small  rural 
commxinities  under  2,500  population  are  declining,  they  too  may 
need  public  water  development.  Further  analysis  of  livestock 
production  xiithin  the  Basin  is  underx"ray  and  Xi^ill  be  reported  x-rith 
the  irrigation  and  drainage  potential  studies. 
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Agriculturally  Dependent  or  .delated  Activities 

The  projected  production  of  crops  and  livestock  and  fertilizer 
use  for  the  sub-basins  and  the  Basin  as  a  whole  indicate  many  inter¬ 
dependent  relationships.  In  some  sub-basins  there  are  sizeable 
decreases  in  agricultural  land  due  to  urban  and  industrial  build-up. 
Some  of  these  areas  also  have  fewer  grain  crops;  consequently,  the 
habitat  and  food  source  for  wildlife  diminishes.  Further,  the 
increased  concentrations  of  fertilizer  may  influence  the  quality  of 
t^ater. 

The  increased  tonnage  of  products  sold  or  used  in  the  farm 
production  process  certainly  has  implications  for  the  transportation 
and  off-farm  storage  industries.  Expected  fertilizer  use  will 
require  increased  supplies  of  fertilizer  materials,  hhile  agricul¬ 
turally  dependent  industries  are  not  high  water-using  industries  or 
labor  intensive  industries,  the  changes  in  agricultural  production 
are  sufficient  ariiong  sub-basins  in  1980  and  2010  to  warrant  attention. 
Further  the  analysis  in  this  study  indicates  that  the  agricultural 
output  and  employment  distribution  among  sub-basins  is  sufficiently 
different  from  those  developed  by  the  A.  D.  Little  Company,  that 
further  analysis  of  the  agriculturally  related  sectors  should  be 
made  by  participating  agencies. 
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Appendix  Table  1«  Current  and  Projected  Requirements  for  Major 


Farm  Products, 

1959-61, 

1980  and  2010,  United  States 

Commodity 

Unit 

1959-61 

1980 

2010 

- - 

-Million  Pounds- 

Beef  and  Veal 

Live  Wt, 

28,206 

47,282 

74,670 

Lamb  and  Mutton 

Live  Wt, 

1,658 

1,699 

2 ,666 

Pork 

Live  Wt, 

20,564 

23,930 

36,967 

Chicken 

Live  Wt, 

7,571 

11,349 

18,793 

Turkey 

Live  Wt, 

1,540 

3,398 

5,212 

Milk 

— 

121,164 

142,835 

218,648 

— 

- Number - 

Eggs 

— 

64,993 

75,563 

116,395 

Wheat 

Bushels 

1,185,533 

1,492,366 

1,872,750 

Rye 

Bushels 

28,143 

33,643 

48,571 

Rice 

Cwt , 

52,960 

81,090 

84,570 

Flax 

Bushels 

28,411 

22,500 

32,000 

Soybeans 

Bushels 

597,600 

1,358,583 

1,906,100 

Peanuts 

Pounds 

1,760,000 

2,416,000 

3,700,000 

Sugar  Crops 

Sugar  Cane 

Tons 

7,712 

17,851 

36,021 

Sugar  Beets 

Tons 

17,047 

33,913 

68,453 

Dry  Beans 

Cwt, 

18,710 

18,960 

29,260 

Dry  Peas 

Cwt, 

4,010 

2,840 

4,380 

Potatoes 

Cwt, 

258,230 

387,150 

596,010 

Sweet  Potatoes 

Cwt, 

16,840 

16,710 

25,780 

Vegetables 

Cwt, 

416,640 

579,160 

892,650 

Fruits,  Citrus 

Tons 

7,723 

11,710 

17,296 

Fruits,  Noncitrus 

Tons 

8,098 

11,853 

19,965 

Tree  Nuts 

Pounds 

307,000 

392,000 

605,000 

Source:  Economic  Framework  Section,  River  Basin  and  Watershed  Branch, 
RDED,  ERS,  US DA, 
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Appendix  Table  2,  Use  of  Cropland  and  Pastureland  by  Sub-Areas  in  the  Ohio  River  Basin,  Present 
Time  Period 
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Appendix  Table  2,  Use  of  Cropland  and  Pastureland  by  Sub-Areas  in  the  Ohio  River  Basin,  Present 
Time  Period  (CONT.) 
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Appendix  Table  3.  Use  of  Cropland  and  Pastureland  by  Sub-Areas  in  the  Ohio  River  Basin,  1980 
Projection 
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Appendix  Table  A.  Use  of  Cropland  and  Pastureland  by  Sub-Areas  in  the  Ohio  River  Basin,  2010 
Projections, 
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Appendix  Table  5,  Distribution  of  Food  Crop  Production,  Historical 
and  Projected,  Ohio  River  Basin,  1949-2010 


Sub-Area 

1949 

Tons 

1959 

of  Product 

1980 

2010 

— 

- percent - 

A 

Allegheny 

4.4 

2.3 

.3 

.6 

B 

Monongahela 

.9 

.4 

.1 

.8 

C 

Pittsburgh  SMSA 

.8 

.3 

.2 

.5 

D 

Beaver 

2.2 

1.0 

.2 

.2 

E 

Upper  Ohio 

1.7 

.8 

.2 

1.4 

F 

Muskingum 

7.8 

4.3 

1.8 

4.5 

G 

Kanawha  -  Little  Kanawha 

1.8 

1.0 

.1 

.6 

H 

Ohio  -  Huntington 

1.1 

.4 

.1 

1.6 

I 

Scioto 

10.2 

8.3 

7.0 

9.4 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

.5 

.3 

.0 

.0 

K 

Ohio  -  Cincinnati 

1.7 

1.0 

1.5 

1.0 

L 

Little  Miami  -  Miami 

10.6 

7.9 

5.8 

10.1 

M 

Licking,  Kentucky,  Salt 

1.5 

.6 

.1 

.2 

N 

Ohio  -  Louisville 

1.4 

.6 

.9 

.8 

0 

Lower  Ohio  -  Evansville 

3.0 

4.8 

13.9 

14.3 

P 

Green 

1.0 

1.1 

2.7 

2.9 

Q 

White 

15.6 

18.5 

20.7 

17.7 

R 

Wabash 

31.3 

44.5 

43.8 

30.3 

S 

Cumberland 

2.5 

1.9 

.6 

3.1 

TOTAL 

100.0 

100.0 

100.0 

100.0 

Source;  1949  and  1959  historical  data  based  on  The  Census  of  Agricult 
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Appendix  Table  6,  Distribution  of  Feed  Crop  Production,  Historical  and 


Projected,  Ohio  Fiver 

Basin, 

1949-2010 

Sub-Area 

1949 

Tons  of 

1959 

Product 

1980 

2010 

A 

Allegheny 

1.5 

1.3  .8 

1.0 

B 

Monongahela 

.7 

.3 

.2 

.3 

C 

Pittsburgh  SMSA 

.7 

.5 

.2 

.2 

D 

Beaver 

1.2 

1.0 

.5 

.6 

E 

Upper  Ohio 

1.0 

.7 

.3 

.4 

F 

Muskingum 

4.8 

4.5 

3.5 

5.2 

G 

Kanawha  -  Little  Kanawha 

1.4 

.5 

1.0 

.8 

H 

Ohio  -  Huntington 

1.2 

1.0 

.4 

.4 

I 

Scioto 

7.7 

8.5 

11.0 

13.3 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

.4 

.2 

.2 

.1 

K 

Ohio  -  Cincinnati 

2.0 

1.9 

1.0 

.6 

L 

Little  Miami  -  Miami 

10.0 

10.7 

14.2 

15.3 

M 

Licking,  Kentucky,  Salt 

3.1 

2.3 

1.2 

1.2 

N 

Ohio  -  Louisville 

1.5 

1.3 

.8 

.3 

0 

Lower  Ohio  -  Evansville 

5.5 

5.3 

3.2 

.3 

P 

Green 

3.7 

3.3 

2.5 

.6 

Q 

I'Jhite 

15.8 

17.6 

16.2 

15.9 

R 

Wabash 

32.1 

35.0 

39.8 

42.4 

S 

Cumberland 

5.7 

4.1 

3.0 

1.1 

TOTAL 

100.0 

100.0 

100.0 

100.0 

Source;  1949  and  1959  historical  data  based  on  The  Census  of  Agriculture 
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Appendix  T&ble  7*  Distribution  of  Crop  Roughage  Production,  Historical 
and  Projected,  Ohio  River  Basin,  1949-2010* 


Sub-Area 

1949 

Tons 

1959 

of  Product 

1980 

2010 

A 

Allegheny 

7,0 

6.7  7.4 

6.5 

B 

Monongahela 

3.8 

3.3 

1.9 

4.4 

C 

Pittsburgh  SMSA 

2.9 

2.6 

2.6 

2.1 

D 

Beaver 

3.9 

3.1 

2.3 

2.5 

E 

Upper  Ohio 

4.1 

3.2 

2.6 

3.7 

F 

Muskingum 

8.0 

8.7 

8.2 

7.2 

G 

Kanawha  -  Little  Kanawha 

5,5 

5.3 

3.7 

6.6 

H 

Ohio  -  Huntington 

2.7 

2.2 

1.8 

3.1 

I 

Scioto 

5.6 

6.3 

8.4 

3.1 

J 

Guyandotte  -  Big  Sandy 

Little  Sandy 

.5 

.3 

.2 

.9 

K 

Ohio  -  Cincinnati 

2.9 

2.9 

2.3 

4.4 

L 

Little  Miami  -  Miami 

6.9 

7.4 

10.4 

3.1 

M 

Licking,  Kentucky,  Salt 

7.1 

7.8 

6.3 

7.3 

N 

Ohio  -  Louisville 

2.7 

2.4 

3.2 

2.6 

0 

Lower  Ohio  -  Evansville 

3.7 

3.4 

2.8 

4.9 

P 

Green 

5.3 

4.7 

3.9 

6.0 

Q 

White 

8.1 

9.5 

11.1 

9.9 

R 

Wabash 

10.7 

13.2 

15.0 

13.6 

S 

Cumberland 

8.6 

7.0 

5.9 

8.1 

TOTAL 

100.0 

100.0 

100.0 

100.0 

*Excludes  roughage  production  on  cropland  pasture  and  native  pasture 
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